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ELECTRIC LIGHT AND POWER COM. 
PANIES AND THEIR PATENTS. — 


Recentty the smooth progress of the advancement of 


electric lighting has been somewhat retarded by the ques- 
tionable policy of various companies in possession of certain 


patents threatening with legal actions other companies 


holding patents of a similar character, or for a similar pur- 
pose. This has been done in regard to all existing appa- 
ratus, dynamo machines, lamps, both arc and incandescent, 
and secondary batteries or accumulators, each have at times 
been involved. As far as we are aware the annoyance thus 
caused has not yet extended further than a series of letters 
or advertisements publicly set forth in the daily press, in 
which those interested in several systems of electric lighting 
declare‘ that other parties have directly infringed their 
letters patent, and thereby these latter have rendered them- 


selves liable to the dire penalties of the law. It is needless » 


to cite any particular instance of such a proceeding which 
now appears to form an essential feature of the public 
appearance of any new company ; we have already said a few 
words on the subject in our issue of the 8th inst. 

These constant bickerings concerning the various elec- 
trical patents would be of less import if it were not for the 
particular times at which they are generally made public. 
No sooner does the prospectus of a new company appear, 
offering shares for public subscription, than a letter from 
some source is published in the daily press to the effect that 
the particular system of working adopted by the new com- 
pany is nothing more nor less than that of an already 
existing company, which is fully covered by letters patent 
in the latter’s possession. The effect of such a statement is 
-of course to damage the prospects of the new venture, and at 
the same time to impress the public with an idea that most 
of the electrical patents of late years may be considered as of 
doubtful value, if not of doubtful validity ; and this may he 
to some extent true. | 

Looking at the subject from such a standpoint it may be 
asked, considering the gigantic strides lately taken in the 
advance of matters electrical, whether the time has not 
arrived when these mutual recriminations with all their 
annoyances and uncertainties shall cease, and that genuine 
test cases shall be tried in a court of law, if the opposing 
parties are not contented with their respective positions. 
One would imagine such a course to be far more efficacious 
than that which has hitherto been pursued. It is, however, 
more than probable that those who now threaten so valiantly 
would, were they forced into a corner, modestly retire from a 
legal contest, thinking, under the circumstances, discretion 
the better part of valour. On the other hand the status 
of the intimidated cannot be a very good one, for if it were 
the former might be made to pay: heavily for publishing 
unwarrantable assertions of a damaging nature. The 
sooner some one is bold enough to take the initiative one 


way or the other, the better it will be for all concerned, for 
then in the future the paths of inventors would be to a certain 
extent made clear. However, to take the case of patents 
for incandescent lamps, we observe that one powerful com- 
pany states publicly that its patents secure to it the sole 
right of manufacturing and selling incandescent lamps con- 
sisting of a carbon filament in a vacuum (the italics are our 


own), under whatever name that lamp may be known. Sup- | 


posing that such a statement could be legally upheld, it 
should have been made openly long since. But to us these 
claims appear to be as substantial as those held by certain 


Telephone companies. We should imagine that Mr. Swan, . 


for one, has sufficient evidence in his possession to show that 
a carbon filament cannot be claimed alone by any one 
inventor, but only in combination with some other adjunct, 
or in its peculiar mode of manufacture. The successful 
inventors of a gas-nipple might just. as well claim all 
gas-nipples under whatever name they might be brought 
forward. | | 


In any case, considering the numerous inventors hard at 


work at incandescent electric lighting, and the number of 
patents being continually applied for, this is a subject upon 
which it would be desirable to come to a proper under- 
standing. Many future workers in this field of labour would 
then be spared the trouble, anxiety, and expense attendant 
upon patent law for an invention which may afterwards be 
found broadly covered by a.prior specification. We cannot, 
however, think that the company we are speaking of has 
been well advised in this matter, more especially as the 
alleged infringers appear to have legal evidence that they 
are within their rights ; therefore the publication of state- 
ments which have yet to be proved is altogether opposed to 
the smooth progress of electrical science, and can only have 


a pernicious and retarding effect. Taking for another 


example the case of electrical accumulators, where we have 
only two inventions brought prominently forward as yet, we 
find one party accusing the other in a way which may be 
quite usual in France, but which seems utterly out of place 
here. We think that when an action is brought by one 
inventor against another in France, the text of the charges 
brought against the alleged infringer should be kept to that 
country, at any rate until the accused has had time to reply 
to his challenger, and not privately circulated in another 
country before the issue of the contest. Such a course does 
not enhance the sympathy one might feel with an aggrieved 
inventor, even should he prove his case. However much 
incandescent lamps or secondary batteries may resemble 
each other, they cannot be more alike than various dynamo- 
electric machines or arc lamps in daily use, and which are 
not at present interfered with, at any rate, to the extent of 
publicity. In addition, however, to speaking of such 
matters from an inventor’s or scientific point of view, there 
is still another way of looking at it, and that is in the interests 
of the general public. Such publications as have recently 
appeared will have the effect of making those who have up 
to the present been steadfast believers in the grand future 
of the electric light very cautious as to how they make their 
investments, and will also tend to make them doubtful as to 
the genuine business nature of any company. It is not 
agreeable to think that a concern in which one has invested 
a certain amount of capital has been got up for promoters’ 
purposes, and not for carrying on bond fide work. In such 
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a case the public may benefit by a little ventilation of these 
subjects. It would be well worth the while of some statis- 
tician of letters patent to take up the matter of electric 
lighting, for the purpose of showing the valid portions of 
the numerous patents which have been, and are continually 
being applied for. Whilst the present uncertainty exists 


_ inventors and the general public will alike be the losers, for 
the progress of electric lighting will not be so rapid as it | 


otherwise would were the basis on which improvements may 
be effected clearly traced out. In the meantime the various 
electric lighting companies will go on as heretofore, the 


most energetic management taking the best position. In 


the present state of affairs this is as it should be, and it will 
be found most advisable that the competing parties should 
discontinue their present system of running each other’s 
systems down and threatening legal actions, and to make the 


most of their existing opportunities for introducing the 
electric light. | | 


MILITARY TELEGRAPHY AT THE 


CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 


AT the meeting of the Society of Telegraph Engineers and of 
Electricians, held on November 24th last, a report upon 
“The International Electrical Exhibition in Paris, 1881,” 
was read by Sir Charles Bright and Professor Hughes. On 
that occasion Professor Abel, Chief of the Chemical Depart- 


_ ment of the War Office, regretted that “our military tele- 
graphic and mining department certainly showed conspicuouly . 


by the complete absence of exhibits.” He further added, 
“and if our Government had thought fit to allow to con- 


tribute an exhibition of. military telegraphic and other 


appliances, England would certainly have stood pre-eminent 
in this direction; I therefore can only say that J trust when 
there is another electrical exhibition, official routine and 
official reserve will not prevent our standing in the front 
rank in this particular branch as we should do.” This 
praiseworthy expression from one of the highest authorities 
on electrical matters connected with the army, was re-echoed 


by Lieutenant-Colonel Webber, R.E., in his inaugural address _ 


as President of the Society of Telegraph Engineers and of 
Electricians, and created a hope that the War Office would 
follow the advice of experienced counsellors, and therefore 
come to the front at the Crystal Palace Electrical Exhibition. 

We were the more justified in encouraging this hope, as 
the “conspicuous absence of British War Office exhibits at 
the Paris Exhibition” was not only severely criticised by 
foreign military men and in various papers, but led to 
opinions which did not speak highly of the condition in 


which we were supposed to be in connection with this branch — 


of the application of electricity. 
We regret to say that the good advice of Professor Abel 


|- and others, and also the challenges of foreign critics have 


not had the desired effect upon the War Office, viz., to prove 
at the Crystal Palace (as Lieutenant-Colonel Webber puts it 
in his inaugural address) that our naval and military comrades 
have long since placed the nation ahead of all others in the 
application of electricity to submarine mining. We are 
sorry to think that our exhibits of both military telegraphy 
and submarine mining are calculated to make those who 
are acquainted with these branches smile at the apparently 
benighted condition of the War Office contributions to the 
Palace Exhibition. One of the most important military prin- 
ciples is “not to accept a challenge, self-defence excepted, 
unless supported by forces sufficiently strong to render 
victory probable.” 

Had the War Office during our latest campaigns adhered 
to this principle, we should most likely now have been 
enriched by the addition of a new Central African Empire, 


stretching from the Cape of Good Hope to the enchanting 
shores of Lakes Tanganika and Victoria Nyanza, and would 
most probably have been spared the recent advent of news 
from the East of an entente cordiale between the Russian 
and the Merv chiefs, &c. Doing things by halves is a 
bad principle everywhere, but ten times as bad when military 
matters are concerned. We thus anticipate that the War 
Office will not prove that our position is in the first rank 


with respect to military and submarine telegraphy, but their 
exhibits will only strengthen the criticisms so broadly 
expressed against us during the late Paris Exhibition. The 


exhibits are old-fashioned, and therefore of little instructive 
use. 

We only intend to review the exhibits relating to military 
telegraphy. These are, according to the official catalogue, 
divided into “ Field Telegraph” and “ Mountain Telegraph 
Equipments.” The field telegraph exhibits consist of a 
cable waggon, a telegraph sounder, polarised relay, Morse 
recording instrument, and a wheel upon a stand for coiling 
messages. Part of the Mountain Telegraph Equipment 
is exhibited upon dummy mules, which carry cable and tools 
for the construction of a line; there is also a small tent 
which serves as a telegraph office, besides a 3-coil galvano- 
meter, a telegraph-sounder in a case, attachment for carrying 
a single drum of cable upon the pack-saddle, apparatus for 
paying out and coiling up cable, and a limelight apparatus 
for signalling at night. Testing apparatus, earth-plates, 
Daniell’s batteries, a box containing six small Leclanché 
test cells for field service, a ratchet for straining telegraph 


wires, and heliostats for signalling by means of the sun’s 


rays, complete the exhibits. A glance at the above list — 
clearly shows how little modern appliances have been 
brought forward, and consequently*some of the most im- 
portant improvements in modern instruments, &c., are 
not exhibited. 

Fig. 1 represents the field telegraph cable waggon, 
and fig. 2 the apparatus for paying out and coiling cable, 
this latter apparatus belonging to the mountain equipment. 
The field waggon, also called wire waggon, carries six cable 
drums. The old form of cable was a 7-strand copper wire, of 
7°3 ohms resistance at 75° Fahr., insulated with gutta- 
percha, covered with felt’ band, served with hemp and com- 
pound to a total diameter of 0°32 of an inch, the weight of 
the cable being 300 lbs. per statute mile. This cable is 
decidedly too heavy and of too large a diameter, and the 
Army Telegraph Department is to be congratulated for 
having adopted the lighter field cable of the Austrians, 
weighing only 116 lbs. per knot. The cable waggon, fig. 1, 
will carry only three miles of the old cable, and five miles of 
the new cable, viz., 5 of a mile on each drum, 

At the Aldershot Park the field telegraph troop have 
ten cable waggons, beside telegraph office waggons, transpors 
waggons for line and other materials, and a smithy. All 
these, with the exception of the cable waggon, are missing at 
the Palace Exhibition. The weight of the cable waggon 
when empty is, 15 cwt. 2 qrs. 14 lbs.; and when fully © 
equipped, 80 cwt. 2 qrs. 14 lbs.; altogether with the 
detachment of ‘men, 43 cwt. 1 qr. 7 lbs., being drawn 
by four horses in time of peace, and six during war, 
It is provided with pulleys and belts for automatically 
recoiling the cable during the march. There are also wire 
connections (as used by the French) for making earth ~ 
during the coiling of the cable. 4 

The field battery, galvanoscope and sounder, are kept in 
one of the front boxes. In the longitudinal space between 
the two rows of drums twenty light wrought iron telescope 
poles are generally carried, for raising the ground cable 
in places where roads, villages, &c., have to be crossed. 
Although these poles are neatly constructed and have given 
excellent results, not only on the Aldershot drilling ground 


but in actual warfare, they are nevertheless absent from the 
_ exhibits, and their place has been filled by a wooden folding 


ladder, 17 ft. long, which is for hanging the cable over 
branches of trees. The cable waggon carries a six gallon 
barrel of water for making earths, and also two wrought 
iron plates, 18 x 43 x 4, for this purpose. 

The hand apparatus, fig 2, is generally attached to 
the waggon, and is only used on ground where the heavy 
waggon could not be drawn over. The pack-saddles and 
gear for carrying cable and tools for the construction of 
lines, are of the ordinary “ Ordnance” pattern, adapted to 
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the special material, instruments, &c., to be carried. We: 
agree with Mr. S. Luke’s remarks contained in a valuable 
paper on “ Military Field Telegraphy, during the Campaign 
in Afghanistan, in 1878, 1879, and 1880,” which he read 
before the Society of Telegraph Engineers and of Electri- 
cians, on May 26th, 1881, and in which he said, “ that pack- 
saddles, unless designed with a universal adjustable gear, so 
as to fit any animal, would cause sore backs after the first 
day’s work, and thus seriously delay the operations of the 
telegraph detachment. 

_ The question of the equipment for mules is of the 
atmost importance, and we recommend commanders of 


night signalling, are too well known to require further 
description. There is, however, one novelty, a Wheatstone’s 
bridge, complete with galvanometer and Leclanché battery, 
inclosed in a wooden box, 12x6x6 in., thus rendering 
it very convenient and portable. This instrument is Capt. 
Bucknill’s pattern, a gentleman so well known amongst 
scientific officers. 

Weassumethat every exhibitor hassome object in view when 
he intends taking part in an exhibition, generally historical, 
scientific, or commercial. Thus we see, for instance, Her 
Majesty’s Postal Telegraph Department exhibit a collection 
of instruments which illustrate the history of commercial 
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mountain telegraph departments to study the Spanish 
field telegraph equipment, which is not only the ‘oldest, 

But perhaps the best. All Spanish pack-saddles are made in 
halves, and are connected by adjustable screws, so that they 
can be fitted to the back of any animal. These saddles are 
manufactured by Senor Lorenzale, of Madrid, who has 
brought them to the highest perfection. 

The field telegraph instruments exhibited by the War 
Office are not special novelties, ink-recorders and sounders 
stand peacefully together, and leave, as before, the vexed 
question of “ Sounders versus Inker” in statu quo. 

The heliostats of famous renown during the siege of 
Ekowe, Indian wars, &c., and the limelight apparatus for 


telegraphy from its earliest infancy to the present time. 
As representing science we may mention Mr. Alfred 
Tribes’ electrographs, analogies between static and dynamic 
electricities, &c., &c., whilst a number of commerciul exhi- 
bitors, show special and novel systems, such as the Brush 
light, Edison’s telephone, &c. All these have a decided 
object in view, viz., to bring before the world certain 


systems or materials with which they identify their own 


scientific or commercial labours. If we then review the 
exhibits of the Field Telegraph Department, we find a large 
number of cables and apparatus connected therewith, but no 
aerial lines, or Woolwich bamboo poles, and handy ebonite 
insulators, which have done such splendid service in all the 
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latest campaigns ; nor is there any of the hard copper wire, 
No. 16 Birmingham wire gauge, used so frequently for 
aerial lines. | | 

Are we then to understand that our Field Telegraph 
Department has given up the use of aerial lines, and 
adyocates ground cables for field service ? This would 


Fire. 2. 


. certainly be a grave mistake, and we can hardly be per- 


suaded to believe it. Besides, what about the experience of 
our own and that of other armies ? Did not Lieut.-Colonel 
Webber tell the Society of Telegraph Engineers on Nov. 


» || {ill 


\ 


3. 


13th, 1872, that during the mancuvres in Wiltshire 
the field telegraph line, consisting of 414 miles of aerial line 
and only 13 of cable, was interrupted 107 hours out of 370, 
99 hours of which were due to faults in the cable, and only 8 
hours to faults in the aerial line. More recently we heard 
Mr. Luke, in his paper on Afghan telegraphs, express 
strong opinions against ground lines. Such a line between 


Jelalabad and Dakka “ never lived f 99 
further says that « ver be 


that a ground line is inferior in every way to an overhead 


all things considered, it may be admitted 


one for a field telegraph.” We cannot, therefore, believe 
that the War Office intended to convey the idea that they 
had discarded field aerial lines by having systematically 
omitted exhibiting such materials. There is no doubt that 
both lines have a field where they can be advantageously 
adopted, and we may only mention the celebrated victory of 
General Lazareff over Mukhtar Pacha’s army in the 
mountains of Kurrakdere on October 17th, 1877, the most 
successful and glorious operation ever carried out with 
the aid of field telegraphy. Again, Major Hamilton, R.E., 
commander of the field telegraph troop at Aldershot, told us. 
at the discussion on Mr. Luke’s paper, “as far as my 


* experience goes, I found that the insulated wire taken to — 


Natal for the Zulu war worked extremely well.” 

Besides the War Office, Messrs. Siemens Bros. and Co., 
Limited, of London, exhibit materials used for field tele- 
graphy, some of the exhibits being of very recent date. 
They consist of a complete outpost telegraph equipment, 
viz., self-starting inker of small dimensions, with alarum- 
bell and connections for either open or closed circuit. The 
terminals are-of peculiar construction, and the outpost cable, 
which includes its own return wire, can be attached to the 
instrument in a few seconds. Fig. 3 shows the outpost 
recorder, and also a knapsack carrying a drum, with 500 
metres of cable. The battery is a very neat one, consisting 
of 10 modified Daniell’s elements in ebonite cells, all con- 
tained in a wooden box. The Germans, Austrians, Russians, . 
and Spaniards, have adopted this battery, which is very 
similar in its action to our Minotto elements, as used with 
the Indian army. It is, however, more compact and 


portable. 


The “ Daniell” or “Marie Davy ” battery is moré suit- 


able for field telegraphy than the Leclanché, though this. 


latter in its agglomerated form is much favoured in 
England, France, and Belgium. The necessity of working in 
the field with closed circuit currents, especially if we: 
advance telegraphic communication to the front, becomes 
daily more paramount. This we have acknowledged by 


- constructing our army recording instruments with switches 


and connections for both closed and open circuits ; and for 
the former kind of circuit, the Leclanché element is not a 
suitable battery. 

The Siemens’ outpost equipment requires two men; one 
carries the knapsack with cable and also a recording instru- 
ment, and the other remains behind with a second recorder ; 
however, a third man is often sent with the advancing man, 
to carry one or two spare drums of cable, if required. 

The application of outpost telegraphy is an important 
question in military telegraphy, as to whether it should be: 
intrusted to those taking part in tactical operations or used 
in the rear of headquarters, and then only in the service of 


_ strategical and administrative movements. This has of late 


become a vexed question, and although we have been told 


by Colonel Webber, R.E., in a paper read on Marck — 


31st, 1879, before the United Service Institution, on 
“Orders in the Field and the Means of Communicating,” 
“that field telegraphs were frequently worked under fire 
by the two telegraph commanders, W. R. Plum, during the 
War of Secession in North America, and by R. von Fischer 


Treuenfeld during the five years war between Paraguay and 


Brazil, European armies are only slowly adopting this 
advanced telegraph service.” 

The idea of outpost telegraphy originated from one of 
our most distinguished officers, Lieut.-Colonel Bolton, who 
in 1862 proposed a complete outpost telegraph for the 
British army ; this proposal was, however, never accepted. 
Ten years later M. Gazé de Forville, and still more recently 


M. Trouvé, advocated similar apparatus, and this system 


was introduced in the French army. The instruments. 


were considerably improved by Captain F. N. Buchholtz, of 


=~ Et army, and by Messrs. Siemens and Halske, 
erlin. 

Messrs. Siemens Brothers and: Co., London, exhibit a. 
complete field apparatus as used in the station waggons of the 
Dutch army, also pocket sounders as used with the mountain 
equipment of the Austrian army, an Austrian portable 
Marie Davy battery, together with a variety of insulators, 
viz., English, Indian, Austrian, Russian, and Brazilian. 

M. Charles Mourlon, of Belgium, shows some Leclanché 
elements of different sizes, as used by the Belgian Army 
Telegraph Department. | 
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The Watchmaker’s'. Handbook. By CLAUDIUS SAUNIER. 
English edition, translated, revised, and considerably 
augmented by Julien Tripplin and Edward Rigg, M.A. 
a J. Tripplin, 5, Bartlett’s Buildings, Holborn 

ircus. 


Tuts work is, we believe, the only one of the kind existing 
in the English language, if we except the “Treatise on 
Modern Horology ” by the same author, and likewise trans- 
lated by Messrs. Tripplin and Rigg. It is not, however, 
very surprising that this is the case, considering that England 
can hardly be regarded as the home of watchmaking, though 
much progress has been made in the art in this country 
within recent times. | : 

Amateurs as a rule seldom take to the finer branches of 
mechanism as a pursuit. They go in for foot lathes and the 
tools employed with the same, and manufacture model steam 
engines and the allied mechanism, but they rarely attempt 
anything approaching to watchwork, and if they do it is 
usually done with tools utterly unsuited to the work, and 
with the result that their productions are something that 
would make a good mechanician shudder to look at them. 


-Go into almost any English amateur mechanician’s workshop, 


and you will find no doubt an excellent 5-inch centre foot 
lathe with slide rest and all complete, and a corresponding 
set of tools ; but ask him whether he has a “throw” or a 
pair of “turns,” andzhe will ask you what you mean by these 
names. The reason of this is that the amateur has no 
means Of ascertaining how watch or clock work is manu- 
factured, and in no school or college in England where prac- 
tical workshop instruction is given is there, we believe, to be 
found any plant other than that required for the construction 
of comparatively heavy engineering work. As for instruc- 
tion in horological work, it is never dreamed of except it be 
perhaps in a solitary lecture at the termination of a course 
on “ Machinery” delivered by a professor whose knowledge 
of ordinary mechanism is undoubtedly profound, but whose 
capability of discoursing on clocks and watches is, to say the 
least, very small indeed. | 

That an increasing interest is being exhibited in watch 
and clock mechanism may be gathered from the fact that a 
considerable space in such papers as the English Mechanic is 
now taken up with the subject. To those who desire to 
gain information about horological work and the tools that 
are required in its construction, and also to know the hundred 
and one methods, receipts, &c., that it is necessary to know 
in order that good work may be turned out, would do well 
to purchase.the ‘ Watchmaker’s Handbook.” The work 
may be recommended not simply because it is the only one 


“of the kind, but also because it is a thorough good practical 


guide. 


| 


NOTES ON THE LAW AND PRACTICE | 


RELATING TO LETTERS PATENT 
FOR INVENTIONS IN THE UNITED 
KINGDOM. 


By T. J. HANDFORD. 


(Continued from page 268.) 
VII. LEGAL Extent or PATENT. 


The letters patent grant to the inventor the especial 
licence, full power, sole privilege and authority to com- 
mercially make, use, exercise, and vend his invention within 
the United. Kingdom for a given term; and he is by the 
letters patent protected not only in respect of the precise 
details which he has described in his specification, but 
also against all evasions by mere colourable imitation or the 
substitution of mechanical equivalents. 

In strictness, manufacturing a counterfeit article or 
material constitutes an infringement of the grant, but the 
courts have in some cases decided that the infringement is 
not complete unless the article or material has been sold, 


offered for sale, or used. The letters patent will not, how- 
ever, preclude persons from using the invention for amuse- 


ment, or for the purposes of bond fide experiment, or where 


they derive no profit from it. vo 

The grant not only confers the exclusive privilege on the 
patentee himself, but gives him power to assign or license 
others to use the invention or any part of it. Care should 
however be taken in all cases to register the deeds of assign- 
ment or licence at the Patent Office. 

The patentee, after having assigned all his interest in the 
patent, will be debarred from availing himselfof the benefit 
of the invention on the plea that the patent is invalid from 


want of novelty in its subject-matter ; and, on the other hand, | 


a licencee will not be able to dispute the validity of the 


patent during the continuance of his licence; nor can a 
patentee who has received royalties under a patent be called 
upon to refund the royalties so received in the event of the 


patent being subsequently declared invalid. 


 VIIL Duration. 
The letters patent are granted for a term of fourteen 


years, subject, however, to the payment of stamp duties 


of £50 and £100, and the endorsement of such payments 
upon the patent itself before the expiration of the third and 
seventh years respectively. In the case of a patent for an 
imported invention, that is to say, one for which a patent 
or patents have previously been taken abroad, the 
patent will expire with the foreign patent, or if there he 
more than one, with the foreign patent which shall first 
expire. | 
Although, as before stated, fourteen years is the maximum 
duration of a patent under the grant, yet in exceptional 
circumstances an extension, or, in other words, new letters 


patent may be obtained for a further term not exceeding © 
fourteen years, although seven years is the maximum addi- © 
tional term usually granted. This power is vested in the 
Privy Council, application being made by petition, which 
may be opposed by interested persons. A very strong case — 


is however required to be made out in order to obtain an 


‘ 


i 
\ 
> 


ritish 


extension under any circumstances, and particularly when 


the petition for prolongation is opposed ; in which case, both 
the petitioner and the opposer are heard before the Judicial 
Committee. | | 

The petitioner must prove the bond fide character and 
utility of the invention, that he has done everything in his 
power to bring the invention into public use, but notwith- 
standing all his efforts he has not been reimbursed his 
expenses, or has made a most inadequate, if any, profit. If 
the invention is just by, ra | to be appreciated, and to 
prove remunerative, the Committee will take this fact into 


favourable consideration, the leading principle which guides 
the Committee being to secure to a really meritorious in- 


ventor his fair meed of reward. 


It will be obvious, however, from what has been before | 
stated, that in the case of a British patent for an imported — 


invention an extension cannot be obtained unless the prior 


foreign patent has a considerable portion of its term yet 


unexpired, as under any circumstances the privilege in the 


United Kingdom will expire immediately on the determina- — 


tion of the term of the foreign patent. 


IX. DISCLAIMERS. 


It frequently occurs that after the utmost care has been — 
exercised\in the preparation of the complete specification, — 
something afterwards transpires tending to throw doubt — 
upon the validity of one or more of the claims. =e | 
lication which his previous researches had failed to disclose, | 
or he may find in practice that the subject-matter of a. 


instance, the patentee may discover a prior user or 


portion of his specification does not possess the necessary 


amount of practical utility to sustain the patent. To meet | 


cases of this kind the law provides a remedy, so that where 
the vitiated claim or claims admit of being excised, or the 
exceptionable portions thereof or of the specification are 
capable of being separated from the other portions whilst 
still leaving a bond fide invention intact, the patentee may 
eliminate the defective parts, and thus render his patent 
good and valid. sm 

The document by which this amendment is effected is 
termed a disclaimer, or memorandum of alteration. The 
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procedure is as follows.” The patentee petitions the Com- 
missioners of Patents for-leave to enter a disclaimer or 
memorandum of alteration, setting forth his reasons for the 
amendment sought for, and accompanying his petition with 
a printed copy of his specification altered in the manner 
proposed, and with the disclaimer itself, which not only 
should explain the alterations made, but give the speci- 
fication as it will appear in its altered form. The petition 
is referred to one of the law officers of the Crown (the 
Attorney-General or the Solicitor-General, according as the 
register number of the patent may happen to be an odd or 


an even one), and the patentee is required to advertise the 
fact of his having applied for leave to enter a disclaimer or 


memorandum of alteration, in order that interested persons 
may be able to enter opposition to the same. Where the 
patentee- has been tareatening persons with an action for 
infringing his patent, this is a good ground for opposition, 
although it is desirable to give in addition other and more 
formal reasons, such as that the proposed disclaimer if 


allowed will extend the grant—a fatal objection if sustained. 


If, moreover, the original specification is vague, confused, 
indefinite, and calculated to mislead, in fact, so unintelli- 
gible that an ordinary skilled workman with an honest 


endeavour to follow its guidance cannot arrive at the 


invention from it, the law officer will not allow the dis- 


_ <laimer, as the legislature never intended a disclaimer to 


convert a radically defective specification into a good one, 
or transform a wide and general description, which may be 
said to include everything and mean nothing, into a speci- 
fication for a definite invention, which could never have 
been fairly evolved from the former, or what amounts to the 
same thing, to convert a general claim into a specific one. 
Neither will the disclaimer be allowed if the opposer can 
ove to the law officer that the patent is still prima facie 
bad with the specification in its proposed amended shape. 
The opposers, in addition to formally stating their reasons 
for entering opposition, should file declarations in support 
of the same, and the petitioner files declarations in reply. 
The law officer then appoints a day for the hearing of the 
parties, who, as in the case of oppositions to applications for 
patents, may appear before him either in person or by their 
counsel, solicitor, or agent, and after having heard the argu- 
ments on both sides, the law officer allows or refuses the dis- 
claimer, as he sees fit, each party in all cases having to pay its 
own costs. Where the opposers have been threatened with 
legal proceedings for an infringement or alleged infringement 
of the patent right, it is usual for the law officer to allow the 
disclaimer, subject to the condition that no action is to be 
brought against the opposers in respect of any alleged 
breach committed prior to the date of the disclaimer. This 
condition is not absolutely essential to the security of the 
Opposers, as it is now clearly understood that, whether the 
application for leave to disclaim is opposed or not, damages 


<aunot be recovered in respect of an infringement committed 
prior to its date. By entering opposition, however, the 
opposer will frequently secure better terms—in fact, in some 
cases the law officer will make the condition of indemnity 
prospective as well as retrospective, extending it to the 
future use of any plant erected or purchased prior to the 
date of the disclaimer. 

It will be seen from the foregoing that a disclaimer or 
memorandum of alteration is not of necessity allowed. It 
behoves patentees, therefore, to exercise the utmost vigilance 
when their patents are taken out, so as either, if possible, 
to render any future disclaimer unnecessary, or to cast their 
specifications into such a shape, that if unfortunately a 


disclaimer should be called for, it may be effected without 
difficulty. In drawing a specification it is always well to 
consider what the effect upon the remainder would be should 
any of the claims have hereafter to be struck out—for 
instance, if all the claims are for parts of a combination, no 
valid disclaimer can transform or fuse them into a claim for 
a combination. Where, however, these precautions have not 
been adopted, and the specification seems irremediably de- 
fective, if the invention is one of great commercial value, 
it is even then worth making the attempt to cure the defects, 
as it frequently happens that a well-chosen disclaiming — 
clause gives a definiteness and precision to the claims, where 
to an unpractised eye it seemed impossible to bring order 
out of confusion. . 
(To be continued.) 


VOLT AND AMPERE-METER OF 
MESSRS. DEPREZ AND CARPENTIER. 


INDUSTRIAL requirements, especially in regard to electrical 
measurements, are very different from scientific requirements. 


_An apparatus placed in a workshop for general use should 


be, above all, simple, plain, and moderate in price; its 
accuracy need not extend to the fifth decimal place ; as a 
rule, it is sufficient if it gives to within a unit the value of 
quantities to be measured. It is on this principle that the 
volt-meter and ampere-meter of Messrs. Deprez & Car- 
pentier are constructed. The first gives difference of 
potential between two points of a circuit, and branches off 
on ashunt circuit ; the second indicates the intensity of the 
current, and is placed in the circuit itself. They only differ 
in the thickness of the wire of the coil, which is formed of 
very ‘fine wire for the volt-meter and very coarse for the 
ampère -meter. The modification introduced into M. 
Deprez’s galvanometer by M. Carpentier consists in placing 
the bobbin obliquely in the magnetic field formed by the 
directing magnet of the needle. The effect of the devia- 
tion of the frame of the galvanometer is to double the 
graduation and the angle of deviation in one direction, and 
to annul it in theother. The current must, therefore, always 
traverse the apparatus in the same direction to make the 
index move in the direction of the hands of a watch look- 
ing at the apparatus from the graduated side. This index 


consists simply of a horse-hair, and the whole apparatus is 


inclosed in a round brass case from 8 to 10 centimetres in 
diameter, which gives it the outward appearance of an | 
aneroid barometer. With two of these instruments placed 
on a machine, it is easy to follow the variations of the 
electromotive force and of the intensity of the current, 
and thence to deduce the electrical energy expended in the 


4 


3 


outer circuit. Owing to the want of symmetry in the 
apparatus the deviations are not strictly in proportion to 
the intensities in the ampére-meter, or to the electromotive 
force in the volt-meter, but this defect is corrected by the 
employment of a table on a smaller scale, which accom- 
panies each apparatus, and we gain the advantage of a 
larger and consequently more exact graduation which allows 
of easily appreciating the half-ampere or half-volt, an ap- 
proximation quite sufficient for practical purposes. The 
annexed figure, which represents the front and back views 
of the apparatus (supposing the bottom of the case removed) 
will show clearly its very simple construction.—L’ Electricien, 
April 15th, 1882 
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THE ELECTRIC LIGHTING BILL. 


IF any proofs were required as to the great progress made 
in the application of electricity to lighting purposes during 
the past few years the Parliamentary Bill which has just 
been published, and having for its object powers to “ facili- 


tate and regulate the supply of electricity for lighting and — 


other purposes in Great Britain and Ireland,” would be a 
sufficient answer to any doubts which may exist in relation 
‘to the future of the electric light. As this Bill would not 
particularly interest our foreign readers, and bearing in mind 
that those at home may procure it for their own perusal for 
a trifling sum, we do not propose to publish it at length, 
‘but only the portions which we consider require special 
notice. We need hardly remind those either directly or 
indirectly concerned with electric lighting what importance 
is attached to this document as far as their interests are 
involved, or that in the future their arrangements can no 
longer be made otherwise than according to the terms of the 
Bill, should it be passed. There are several clauses which 
we think demand the serious consideration of electric light 
companies, and we should be pleased to devote some con- 


siderable portion of our correspondence columns to the ven- 


tilation of these vital points. The Act commences thus:— 


Granting of Licences authorising the Supply of Electricity. 


2. The Board of Trade may from time to time license any local 
authority as defined by this Act, or any company or person, to supply 


electricity for any public or private purposes within any area, subject — 


to the following provisions : 
(1.) The consent of every local authority having jurisdiction within 


_ the area or any part of the area within which a supply is licensed to 


be furnished shall be required to the licence : 

(2.) A licence shall be for any period not exceeding jive years, but 
may, at the expiration of such licence, be renewed at any time with 
such consent, as above mentioned, upon such terms and conditions as 
the Board of Trade may determine : 

(5.) Where a supply of electricity is provided in any part of an area 
for private purposes, then, except in so far as is otherwise provided 
by the terms of the licence, every person within that part of the area 
shall, on application, be entitled to a supply on the same terms on 
which any other person in such part of the area is entitled under 
similar circumstances to a corresponding supply ; and the local autho- 
rity, company, or person supplying such electricity shall not be entitled 
to prescribe any special form of lamp or burner to be used by any 
person, or in any way to control or interfere with the manner in 
which electricity supplied for private purposes is used. 


Granting of Provisional Orders authorising the Supply of 
Electricity. 

3. The Board of Trade may, from time to time, by provisional 
order authorise any local authority, company, or person to supply 
electricity for any public or private purposes within any area, 
without requiring such consents as are required to the granting a 
licence under this Act, and for such period, whether limited or un- 
limited, as the Board of Trade may think proper; but in all other 
respects subject to the like provisions as in the last section contained 
with respect to licences, and subject also to the following pro- 
visions : 

(1.) The Board of Trade may submit to Parliament for confirmation 
any provisional order granted by it in pursuance of this Act; but 
any such orders shall be of no force whatever unless and until it is 
confirmed by Act of Parliament: 

(2.) If, while the Bill confirming any such order is pending in 
either House of Parliament, a petition is presented against any order 
comprised therein, the Bill, so far as it relates to such order, may be 
referred to a select committee, and the petitioner shall be allowed to 
appear and oppose as in the case of private Bills. 

(3.) Any Act confirming any provisional order granted in pur- 
suance of this Act may, on the application of the local authority, 
company, or person thereby authorised to supply electricity, be 
repealed, altered, or amended by any subsequent provisional order 
granted by 'the Board of Trade and confirmed by Parliament. 

(4.) Where any company or person is authorised by provisional 
order to supply electricity within any area, any local authority 
within whose jurisdiction such area or any part thereof is situated 
may, within six months after the expiration of a period of seven years 
from the date of the passing of the Act confirming such provisional 
order, and within six months after the expiration of every subsequent 
period of seven years, by notice in writing require such company or 
person to sell, and thereupon such company or person shall sell to 
them their undertaking, or so much of the same as is within such 
jurisdiction, upon terms of paying the then value (exclusive of any 
allowance for past or future profits of the undertaking, or any com- 
pensation for compulsory sale) of all lands, buildings, works, 
materials, and plant of such company or person suitable to and used 
by them for the purposes of their undertaking within such juris- 
diction, such value to be in case of difference determined by 
arbitration. 


It will be seen that powers for electric lighting purposes 
may be obtained by what will probably be the usual course, 
viz., a licence from the Board of Trade for the term set 


forth, and renewable, always premising that the necessary 
consents are granted. Municipal authorities are, however, 


much inclined to get all they can into their own hands, so 
that private companies may look forward to ardent opposi-. 


tion. 

If they cannot get their desires by these means, they 
can apply for a provisional order from the Board of Trade, 
but here also they may be opposed. We should imagine, 
however, that if the electric light is desired by the majority 
of the ratepayers of a certain district or town, and the 
municipal authorities did not choose to install it themselves, 
an electric light company willing to supply the necessary 
illumination would not probably be opposed with any 
chance of success. The existing gas companies would’ 
doubtless be glad enough to get the monopoly of supplying 
the electric light to those who had objection to the use of 
gas, and there is no reason why they should not enter the 


field on the same footing as electric light companies. That 


a fair field will be assured to all promoters of the new 
illuminant we feel convinced, and therefore any parlia- 
mentary obstacle will probably be overcome. Under head 


(5) we find a somewhat difficult problem to deal with, for 


we do not think that electric lighting has sufficiently ad- 
vanced in a public way for the populace to be their own 
advisers as to the manner of light they shall use, or how 
electricity is to be supplied to them. Probably it will be 
found most suitable to run two sets of reain conductors 
along the streets, one set attached to suitable machines for 
supplying arc lights exclusively, the other set for the pur- 
poses of lighting by incandescence, although they may be 


used jointly, as is the case at Ohesterfield, the lighting of 
We believe we. 


which town we described in our last issue. 
are right in saying that in many instances the gas companies 
have two sets of mains, one for ordinary, and the other for 
cannel gas. Head (4) of Clause 3 contains a requisition 
which will perhaps not be particularly pleasing to those 
undertaking to supply the electric light for a term of seven 
years, and which we can hardly consider fair as it stands. 
The experience we have had of late, particularly in relation 
to the water companies of London, is probably the cause of 
this portion of the Bill, and as far as stopping prohibitory 
prices and the attachment of fancy values to such concerns, 
it is a step in the right direction. A saving clause should, 
however, we venture to think be inserted to this effect : that 
if any company supplying the electric light had not during 
the seven years made a reasonable profit, they should be 
allowed (on proof of this being submitted) to go on for 


another term of years which might be mutually determined 


upon, and not be compelled to sell out their undertaking at 
its then value, should any local authority from persona} 
motives or other causes desire this to be carried into effect. 
We are not yet favourably impressed by the manner in which 
municipal authorities generally exercise their rights, and 
such a course as that laid down in the Bill would not tend 
to moderate their prevailing proclivities. 


Making of Rules as to application, &c., under Act, and of By-laws 
for Protection of Public. 


4. The Board of Trade may from time to time make, and when 
made may rescind, alter, or repeal rules in relation to the applications 
for licences or provisional orders, and to the payments to be made in 
respect thereof, and to any other matters arising under this Act. 


Where a supply of electricity is authorised to be furnished under | 


this Act in any area, the Board of Trade may from time to time: 
themselves make, rescind, alter, or repeal, or authorise any local 
authority from time to time to make, rescind, alter, or repeal, by- 
laws for the protection of the public in relation to such supply, and 
to the insulation of the electricity or otherwise; and there may be 
annexed to any breach of such by-laws such penalties, to be recovered 
in a summary manner, as the Board of Trade may think necessary. 


Although the Bill does not profess to prescribe any regu- 
lations as to the manner in which the electric current shall. 
be conveyed, &c. (an omission which we think is a mistake), 
the clause above shows that this matter has not been over- 
looked. We think that some limit should have been placed 
upon the employment of high-tension currents, which have 
unfortunately been the cause of several deaths already, and 


we desire to call the attention of those instrumental in the ~ 


formation of the Bill to this fact. 


Injuring Works with intent to cut off Supply of Electricity. 


12. Any person who unlawfully and maliciously cuts or injures any 
electric line or work, with intent to cut off any supply of electricity, 
shall be guilty of felony, and be liable to be kept in penal servitu 
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for any term not exceeding five years, or to be imprisoned with or 
without hard labour for any term not exceeding two years; but 
nothing in this section shall exempt a person from any proceeding for 
any offence which is punishable under any other provision of this 
Act, or under any other Act, or at common law, so that no person be 


punished twice for the same offence. 


Stealing Electricity. 
13. Any person who fraudulently abstracts, causes to be wasted, 


- consumes, or uses any electricity, shall be guilty of simple larceny, and 
punishable accordingly. 


In reference to the last’ head (13) it seems that a nice 
point of law will be here involved. Simple larceny means 
theft, and it will be a difficult matter to prove the stealing 
of something which is not a material substance, and which 
does not necessarily leave any tangible evidence behind. 


. Provision for Protection of the Postmaster-General. 


14. The undertakers shall not lay down any main or wire or do 
any other work for the supply of electricity, whereby any telegraphic 
line of the Postmaster-General is or may be injuriously affected ; 
and before any such main or wire is laid down, or work is done 
within ten yards of any part of a telegraphic line of the Postmaster- 
General, the undertakers or their agents, not more than twenty-eight 
nor less than fourteen days before commencing such work, shall give 


written notice to the Postmaster-General specifying the course and 


nature of the work, including the gauge of any wire; and the under- 
takers and their agents shall conform with such reasonable require- 
ments (either general or special) as may from time to time be made by 
the Postmaster-General for the purpose of preventing any tele- 

phic line of the Postmaster-General from being injuriously 


' affected by the said work. 


For the purposes of this section a telegraphic line of the Post- 
master-General shall be} deemed to be injuriously affected by a work 
if telegraphic communication by means of such line is, whether 
through induction or otherwise, in any manner affected by such 
work, or by any use made of such work. te 


That such a stipulation as this is absolutely necessary will 
not be denied by any one whomsoever, but as such inter- 
ference may be easily avoided, it is not necessary to make 
any remarks on this section of the Bill. It would be well to 
know, however, how this arrangement affects private tele- 
graphic and telephonic communication, and also whether any 


provision has been made or will be made to meet such | 


private affairs. 

Such circumstances as danger from fire and the uses of 
the earth as a return circuit might with advantage have been 
made matters for regulation by the terms of the Bill, and 
Mr. Chamberlain might beneficially consult the “ Fire Under- 
writers’ Regulations respecting the Use of the Electric Light 
in New York” (Vide ELECTRICAL REVIEW of last week) on 
these points. However, the manifold uses to which elec- 
tricity may be put are only now beginning to show them- 
selves, and as they increase so we shall require fresh legisla- 
tion. At it stands, the Bill is a very creditable first attempt 
to deal with the matter, and the public may rest assured that 
their interests are well taken care of by its promoter. We 
perceive since writing this article, that on the motion of Mr. 
Chamberlain in the House of Commons on Wednesday last, 
it was resolved that the Select Committee on the Electricity 
Bill should consist of fifteen members, nine to be nominated 
by the House—viz., Mr. Chamberlain, Mr. Whitley, Mr. 
Slagg, Mr. Boord, Mr. Henderson, Mr. Henry Northcote, 
Mr. William Fowler, Mr. Molloy, and Mr. Brooks—and six 
by the Committee of Selection. 


BRAVERY IN THE TELEGRAPH SERVICE.—Mr. Alexander 
Dowling, now employed in the Eastern Telegraph Company 
at Marseilles, has been presented, through the Foreign Office, 
with a medal and diploma from the French Government, 
accompanied by a complimentary letter from the chairman 
of the company, Mr. John Pender, M.P., in recognition of 


~ his bravery in rescuing during a gale the crew of a Chinese 


junk off Cape Stiyacque, Saigon, Cochin China. The vessel 
at the time was in a sinking state many miles out at sea, and 
the crew, consisting of 15 Annamites (French subjects), were 
completely exhausted from exposure and privations. Mr. 
Dowling was occupied ten hours in the perilous duty, and on 
landing the Annamites, he received the thanks of the 


Governor of Saigon for his courage and perseverance in the 
cause of humanity. 


PROCEEDINGS OF SOCIETIES. 


THE SOCIETY OF TELEGRAPH ENGINEERS AND 
OF ELECTRICIANS. 


An ordinary general meeting of this Society was held on the 13th 
April, Lieut.-Col. Wesser, R.E., president, in the chair. The 
minutes of the last ordinary general meeting having been read and 
confirmed, a paper was read by Mr. F. Hiaarns on ‘‘ A form of con- 
stant battery of low internal resistance.”’ 

The form of battery which the author was about to introduce to the 
notice of the Society was of the circulating kind, in which the elemen- 
tary fluid employed passed from cell to cell by gravitation, and in its 
course kept.up the action of the battery. Such a battery could not be 
compared with such abundant sources of electricity as the dynamo- 
electrical machine driven by steam-power, but for purposes where a 
current of greater volume and.constancy than that furnished by 


ordinary voltaic batteries was required it would be useful, The outer » 
jar of the cell was fitted with an overflow pipe and spout, in order 


that the solution might pass from one cell to another in the step by 
step arrangement adopted. To form a battery, several cells were 
placed one above the other, a small reservoir. being placed above the 
topmost, and another reservoir of equal capacity being placed under- 
neath the bottommost. In each cell (fig. 1) two carbon plates were 


4 


NN 
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Fig. 1. 


suspended above a quantity of fragments of amalgamated zinc. A 
copper wire passed to the bottom of the cell and made contact with 
the mercury at the bottom. To prevent the capillary rising of the 
acid, the pores of the carbon were filled with paraffin wax. Such a 
battery was first employed for utilising waste solution from bichro- 
mate batteries, and also to use upthe waste portions of zinc which 
remained in bichromate batteries which could not be allowed to run 
until finally exhausted. 

A battery of the kind described, and consisting of 18 cells, 
Mr. Higgins said he employed regularly to work nine permanent 
current Morse instruments which previously required 250 telegraphic 
Daniell cells to produce similar effects, while the 18 cells would work 
ten times the number of circuits. The potential of one cell of the 
kind was 1°9 to 2°0 volts with a strong solution, and the internal 
resistance varied from ‘108 to ‘170 of an ohm. Its constancy had 
been tried, and it had proved itself capable of maintaining a piece of 
platinum-iridium wire in a red-hot state for six weeks continuously, 
day and night. The exhaustion of the cell was indicated by the 
appearance of a red insoluble chromic salt, and mercury in a finely 
divided state, a condition of things which could be immediately put 
right by the addition to the cell of some pieces of zinc. The con- 
dition of the zinc could be ascertained at any time by the use of a 
groping stick. A simple method of cleansing the battery would be 
by charging the top reservoir with water, and allowing it to circulate; 
or the solution of each cell could be withdrawn by the use of a 
syphon. If the flow of the solution be checked fora time, no diminu- 
tion would occur in the current. The effect of five cells of the kind 
was shown upon a piece of platinum wire, and when the number was 
reduced to two cells the current was strong enough to work twelve 
type-printing instruments on the table. The value of such a battery 
in magnetising a Thomson syphon-recorder was very great. In the 
absence of waste solution the cost of working such a cell would be 
about 2jd. per day. The ‘‘cascade”’ battery would work nearly 
100 circuits at the same time, while the combined resistance of that 
number of lines would be below that at which it was found that the 
battery was constant in action. The solution could be ‘circulated ’’ 
over and over again, until the colour of the chromic salt indicated 
complete exhaustion. The battery was capable of performing 


732,482 foot-pounds of work at a cost of 1s. 6d. 


A paper was then read by Mr. ANDREW JAMIESON, ‘On Tests of 
Incandescent Lamps, with special reference to the decrease in 
resistance of the Carbon with an increase of Electromotive Force.”? 
Mr. Jamieson said: The tests of incandescent lamps to which he 
was about to refer were undertaken merely as a matter of scientific 
interest, to ascertain in the first instance the fall in resistance of the 
carbon filament; and, secondly, the ratio of the candle-power to the 


work expended in the lamp. During last year the author took a 


number of tests, in a more or less rough way, at the Queen 
Street Station, Glasgow, and at Messrs. R. E. Crompton & Co.’s 
installation there, where some fifty Swan lamps were at work. 
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Unfortunately for the accuracy of these tests there was great vibration 
set up in the room placed at the author’s disposal, consequent on the 
frequent passing by of locomotives and trains, and although he got 
tolerably accurate tests, at the same time they were not sufficiently 
accurate to bring before a Society. Sir W. Thomson had very 
kindly placed at the author’s disposal the instruments and batteries 
in his laboratory for a short time, and he managed to take a few 
tests of Swan’s lamps as well as of the British Electric Light lamps. 
These tests were shown on Table IV. There were actually five 


TABLE IV. 


Tests taken at Sir Wizzram Tuomson’s Laboratory, February 13th, 
1882. See figs. 2 and 3 for connections. 


of 8 td 
> | om | nx 
© À ae Ou © X © 
> 
Swan lamps (old ones). Mean of 5 at 8°5 candles. 
40°14 1°38 


| | 
66-18 | 33 


| 
8-5 | | 130 
| | 


Mean of same 5 lamps at 21°6 candles. 


1to5| 66-18 | 32 | 47-6 | 1-49] 21-6 | -0953 | 225 | 0-79 


Mean of same 5 lamps at 34 candles. 


1t05| 66-18 | 31:1] 51-64! 1°67| 34° | -166 


293 | 0-61 


British Electric Company’s lamps. Mean of 5 lamps at 9°8 candles. 


1 to 5 | 158°3 76°5 | 61°4 °8 9°8 | ‘0657 | 148 1°2 


Mean of 3 of last lamps, at 30 candles. 


3to511576 | 71 |71- 10 | 30° |-096 | 313 | -37 


Edison’s lamp (old ones). Lamp of 8 candles. 


78 | 116 61: | 51-9 | -85 8-2 |-0592 | 138 | 1:3 


Lamp of 16 candles. 


84 and | 186- 105° | 97: 924 15°5 | ‘121 129 1°39 


Lane-Fox lamps. : Lamp at 8°7 candles. 


1 188 98° | 66: 673 8°7 | ‘0596 | 146 | 1°22 
| 
Maxim lamps. Lamp at — candles. 
1 73° 39°4 | 44°2 | 1°12 7:1 | 0665 107 1°33 
1 73° 39°1 | 48°9 | 1°25 14°6 | °082 178 1-0 
1 73° 38°2 | 52°7 | 1°38 | 24°3 | ‘0974 | 249 ‘71 


Mean of 4 are lamps (by Paget Higgs)—0°15 heat units per candle. 


lamps (as shown). The mean was taken at 8°5 candles, then at 21°6 
candles, and then at 34° candles, as well as the British Electric 
Light Co.’s lamps at 9°8 candles and 30° candles, which will be 
referred to afterwards. | 

The connections used were as follows : — 


PC 


(FAURE CELLS 


Fic. 2. 


A, ampère galvanometer; P G, potential galvanometer; Kk, key; 1, 
lamp. 


The lamp was placed in a Rumford photometer, 7.e., a standard 
candle was placed at one part of the photometer which was movable, 
the lamp was placed in the position of 100°, and the candle was 
moved up and down the photometer until the shadow cast by the 
film of the incandescent lamp exactly balanced that of the candle. 
The amp was in circuit with a number of Faure cells, which could 
be varied from 1 to 60, the latter being the number in Sir W. 
Thomson’s laboratory. With the ampére-meter and the potential 
meter joined on to the lamp (which might be called a volt-meter), 
the current as it passed. through the ampére-meter, which had ex- 
tremely low resistance—scarcely appreciable in the ordinary sense 


of the word, probably <th part of an ohm—passed through the whole 
to the lamp, and rendered it incandescent. The galvanometer had 
an extremely high resistance, viz., 5,000 ohms, and the small amoun 
of current passing through the potential galvanometer was so 
extremely small as to be inappreciable, and not to reduce the current 
passing from the lamp atall. These instruments, the ampére-meter 
and the potential galvanometer, are extremely handy, and have a 
similar object to that of Professors Ayrton and Perry’s instrument. 
The potential galvanometer has the advantage of being more sensi- 
tive than other instruments (while the ampére-meter is probably 
about the same), and on it readings can be taken to within the ;;th 
part of a volt with great accuracy, but with the ampère-meter, 
which shows to th of an ampère, the point of accuracy is a much 
more serious matter.. Being desirous of extending these tests, and 
of ascertaining the resistance of the carbon filaments over a greater 
range of electromotive force, the author obtained, through the kind- 
ness of some friends in Glasgow, fifty Grove cells, and arranged 
them in his laboratory in circuit with the lamps, and a fixed constant 
resistance, according. to the plan of connections that had been pre- 
viously used in a somewhat modified form at Queen Street ‘Station. 
The connections adopted are shown by fig. 3 :— 


Fic. 2. 


Rules for Test. 


Free dynamo leads, 14, Lo, | 
Close switches, À, B, and c (1 — 3), take deflection, mi. 
(2 3), ” De. 
Da X 30 


Resistance 
(cold). 


29 
= R (resistance cold). 
Free switch, À, join dynamo leads, 14, Le, 
(hot). 


D4 x 30 | 


Resistance ) Adjust shunt. ‘Find ps, py, by same plan as Dj, Do, 
80:7 = r (resistance hot). 
3 
Electro- (Free switches, a, B, c. Close p, take deflection, Ds, 
D5: E (e. m. f.) volts. 
Current xo 
per Lamp.) c= — ampères. Horse-power per lamp = - 
(hot). 


The lamp is placed in the photometer (the same as used in Sir W. 
Thomson’s laboratory), and the candle can be moved up and down 


so as to take up any desirable position. A screen of white paper is - 


used, and in front of it at a short distance is placed a pencil, upon 
which the rays of light from the lamp strike and cast a shadow upon 
the screen, and the rays of light emanating from the candle cause a 
corresponding shadow, at a shorter distance, to the right or left of the 
shadow cast by the lamp. These two shadows may be of different colour, 
but it is a curious fact that two observers, if they have had about equal 
practice, will say that such and such a candle-power is given, and on 


comparison their calculations will be very close indeed, and for ordi-. ! 


nary rough purposes the Rumford photometer is the quickest and 
easiest to arrange of any that the author knows of. | 

The leads are shown running from the battery of fifty Grove cells . 
which was used in this case (at Messrs. Crompton’s works I used a 
Bürgin machine). 

To take a test, the switch, 8, is put on, and that allows the current 
from the positive pole of the battery to pass down and through a fixed 
resistance as well as through the lamp. (The fixed resistance was first 
of all made of No. 16 B.W.G. German silver, and was intended to be 
of 30 ohms resistance, but it was somewhat expensive to get 30 ohms 
by that means.) The fixed resistance and the lamp are in one circuit, 
consequently the battery is in short circuit through them. | 

By turning the other switch to position 3, the two terminals of the 
galvanometer are connected to the two ends of the resistance wire, 
which resistance has probably been accurately ascertained to two 
places of decimals two minutes before by the use of the Wheatstone 
Bridge method. By this arrangement the current passes, and a 
deflection is obtained which may be called ».. 

Two deflections (one from each side) having been obtained, the 
switch is turned to 2 and 3, and the two terminals of the galvanometer 


| à. 
| | | | 
A 
! R 
| | — 
Mean | | 
A 
L 
| | 
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CANOLES 


TABLE A.—CurvES sHOWING Ratio oF CANDLE.POWER TO Work Done 1N INCANDESCENT Lamps. 
Scale 7in=1 Candle =1 unit of 


01 +03 05 6 ‘07 08 09 1 2 ÿ 4 5 
| AORSÉ POWER 4 
q (SI) (SVT) 
F 
APA MA | 
A 


M, Maxim; 8, Swan, No. I. and VI.; E, Edison, No. 75; B. E., British Electric Light; L.-F., Lane-Fox. 


oa _ Taste B. | ee are placed on the two sides of the lamp. Thus another deflection is: 


FR obtained, caused by the current passing through the resistance of the 
lamp. Calling this D D, :: known resistance : resistance of 
of Resistance with increase of Electromotive the lamp. Itis then necessary to calibrate the galvanometer to find 
Force. 3 what is the value of the deflections due to the difference of potential 
| on the two sides of the galvanometer. Standard cells should be 

: me gg employed for this purpose. Dr. Wallace made a mercurous sulphate 

\ Scate 2 in = 7 cell for the author, and following Mr. Latimer Clark’s instructions, 

\ | the author very carefully constructed one of his standard cells. He 

. | 3 | also made one of Sir W. Thomson’s tray cells, which, if made up 


according to certain rules and directions (and which a large practice 
has given the author an opportunity of doing, having had testing 
150 \ N from different submarine stations), can be made more accurate, or 


quite as accurate as a Latimer Clark cell. A comparison of the 
. N | . three kinds afforded a tolerably accurate idea of the electromotive 
/ A : force obtained. The operation is to leave the two switches out of 
\ | 


count altogether, turn the switch on to the battery of known electro- 
motive force, but in short circuit on the galvanometer, and the 
deflection obtained calibrates the galvanometer, or indicates that if 
10 divisions be obtained with a cell of 1 volt, then a deflection of 10 | 
5 | divisions of the galvanometer is equal to a difference of potential of 
| 1 volt. | 
The author having found that some of the later experiments gave 

5 : irregular results, made a fresh series, with the assistance of Dr. 
Wallace, the gas examiner of Glasgow, who had had 25 years’ 
HO \ 4 » experience in photometry. The results of these experiments are 


shown by the curves plotted out on tables a and B, here given. 
aa a The curves for ratio of candle-power have been plotted from Dr. 
4 - . : Wallace’s observations, in order to show the difference of the observa- 
W a, tions which the author took by the Rumford photometer on the 


LF same lamps. From 5 to 25 candles it will be seen that the powers 
agree very closely, but above 25 they get wider and wider apart. 
Tables IV. and V. show the heat units as well as the candle-power 


per horse-power employed. 


Q 
OHMS 


From the resistance of the lamp in ohms, the electromotive force, 
and the candle-power, all the other quantities are calculated. For 


5 . | Lu + instance, take the five Swan lamps. The mean resistance when cold 
2 = j. was 56°181 ohms, the mean when hot was precisely 33 ohms, the: 
A\ 


% electromotive force 40°14 ; the current passing was 1°22 ampères, the . 

mean candle-power 8°5, the horse-power per lamp ‘065, the number 

si of candles per horse-power 130, and the heat units 1:38. The same 

\ lamps when increased to 25 candles gave the candle-power per horse- 

ÿ | ae power at 225 instead of 130, when they gave 8°5 candles only; and if 
N | A raised to 34 candles, the table shows that a power of 293 candles per 


horse-power was obtained. 
—" The British Electric Light Company’s lamps at 9°5 candles gave 
ies ES 148 candles per horse-power. The same lamps when raised to 130 
candles pe 313 horse In lamps the. | 
carbon filament was thin and narrow, and consequently a high: 

5 candle-power per horse-power would be given. d 
3 The Edison lamps at 8°2 candles gave 138 candles per horse-power, 
5 while the same lamps raised to 16 candles only gave 129 candles per 
| horse-power. The 16-candle Edison lamps are apparently not in- 
20 — tended to be used at a high temperature. The results obtained with 

5 bt | the Lane-Fox and Maxim lamps are r'iven in the tables. 
L In the candle-power observed cclumn the letter s sometimes. 
0 appears; that is to show that the observation was taken by the: 
Rumford shadow method. When w appears it is to show that it 
5 : a was taken by the Bunsen method by Dr. Wallace, and the letter B is. 
vo.rs placed against those cases taken by the author with the Bunsen 
0 10 20 30 10 RS OR method. These tests were taken at three different times, and it is 
g ee Ne oe | curious to notice that they all fit in in curves. From the tests curves 
‘ ring e results appear in the e. e Swan lam i com- 
B. E. British Electric Light. 
L 
M 


à 


mences with 73 ohms and ‘4 volts, and gradually falls in resistance. | 
F, Lane-Fox. In other words, if the ordinates in ohms represent 3} inch = 1°0, the 
à Maxim. horizontal abscissæ is 3 inch to a volt. A comparison of the relative 3 
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fall in resistance of the various lamps tested can be obtained from the 
table. All the curves for fall of resistance should be drawn to the 
same scale and started from one point, in order to observe if there is 
any difference in the fall of resistance of one kind of carbon to that 
of another, and the author intends to do this when opportunity 
arises. The point of divergence will then appear, which cannot be at 
present observed. In order to make the calculations as nearly 


accurate as possible, : is taken as the unit of work. 


The author said that the tests were taken as a matter of scientific 
interest, and do not in any way solve the question as to which lamp 


will live longest at a certain candle-power, nor do they tell which is 


the best lamp. : Certainly, as far as the lamps placed at the author’s 
disposal are concerned, the most effective werk as shown by the 
results is out of Edison’s, which comes out best; the next, the 
British Electric, which has a very thin carbon—and if a carbon of 
small sectional area is employed, it necessarily follows that that lamp 
will be most economical, and possibly all the lamps by all the different 
makers would be quite as economical, one as another, if the same 
sectional area of carbon were employed. 


TABLE V. 


Tests of Swan’s Lamp, No. 6, taken at College of Science, Glasgow, 
February 25th, and March 18th and 20th, from which accom- 
panying curves for (1) fall of resistance and (2) ratio of candle- 
power to work done in lamp have been plotted. 


321 [880 | sx | 
D | 48 

73° 0-4 | -006 
71: 0-9 | -013 ss 
768 | 1:4 | -021 
| 2:3 | -035 2118 
61-4 | 5:3 | -07 
569 | 9-7 T ‘17 
547 | 9-8 | -18 galls 
50°2 | 14:0 | -28 | ., |dullredheat| | . 
44°6 | 21:5 | -48 
| 24-9 | +58 
1 27:23 | °65 Se 
41°5 | 275 | ‘66 bright red | 
41:4 | 28-6 | -69 Li: 
40°4 | 29-6 | -73 = F 3 . 
40°3 | 31-5 | -78 SE 
39°0 32°4 © 
-39°3 | 33-2 | | 
38°0 | 37°5 | -99 | 27-5 + 
$6°9 | 41°7 |1-13 |.471| 4 s | 64] 2-8 : | 63 
36°6 | 43-2 | 1:17 | 505] 6 w | 74] 2 89 
| |1-27 | 57-8| 8 8s |10-2 | 1-7 103 
35°8 | 45:9 |1-28 | 59- 9 BB |10-6 | 1°57. | 114 
35°6 | 45°7 |1-28 | 58-5 | 9 s |10:6 | 1°56 | 115 
35°55| 46-2 |1:3 | 60- 10° |112 14 124 
352 | 479 |1-35 | 646] 11:8 w | 18 | 1-3 134 
35°2 | 48:0 |1-36 | | 12° 8 |13-5 | 1-3 137 
35°0 | 50°0 |1-42 | 71-4 | 14 5 ‘| .. | 1-22 | 146 
| 49°7 |1-43 | 71° 16 s |16-5 | 1:1 168 
| 50-8 | 1-47 | 74-7 | 18 s | 184] ‘99 |. 180 
348 | 52-1 11:5. | 78-1| 20° w | 20- ‘94 | 191 
342 | 543 |1-59 | 86-3 | 267 w | 25-2 | ‘78 | 231 
| 54 | 86-4| 25 s |25-9 | | 216 
33°8 | 54:7 |1-62 | 88:6| 30° » 7 253 
334 | 56-2 |1-69 | 94-6 | 34 B |32:3 | -64 | 268 
33°3 | 58°5 |1:76 |103- | 41°. B 6 298 
33°3 | 63°3 | 1-9 {120° 50 s | 515 | ‘58 | 310 


The great point seems to be to have uniformity of sectional area of 
carbon throughout, so that one part shall not be thinner than another, 
or that more energy shall not be expended at one point than another, 
for if such be the case the heat will attack the point of greatest 
resistance, and cause the lamp to go there. 

In TablesIV. and V.the heat unitscolumnisshownin gramme degrees 
as well as the candle-power per horse-power. From an inspection of 
the columns a comparison can be made of the relative economy of 
different lamps at similar candle-powers, as well as the arc lighting. 
The author has not tested the arc lamps with the same attempt to 
accuracy as the incandescent lamps, and so he quotes from Dr. Paget 
Higgs’s lecture, delivered about six weeks ago, wherein he gives 
the following data from his own observations : — 


The Heat Units per Candle in Are Lights.—PAGET Hiacs. 


For the Brush = ‘l grm. deg. per candle 
Siemens = ‘112 ,, Say ‘15 heat 
 serrin = ‘170 ,, unit per 
», Crompton = ‘120 ,, i candle. 
Mean = ‘150 ,, 


If the Swan be taken at 8°5 candles it will be seen that it requires 
1:38 heat units per candle, or Rd — 9; or, in other words, it is 
‘19 

nine times as costly as the arc lights at that candle-power. 
The incandescent lamps of each kind of about 8 candle-power 


come out very nearly the same—i.e., there is very little difference in 
the amount of energy expended upon them. After that considerable 
divergence occurs, for if a Swan lamp of 21°6 candles be taken, it 
will be seen that there are ‘79 heat units absorbed, consequently it 


would come out nt = about 6°5 times as costly as the arc light. A 


Swan of 34 candles absorbs ‘71 heat units, or about five times that of 
the arc lights. These figures and curves were drawn with the view 
of examining which form of incandescent lamp was the best, but 
they do not in the least degree solve the question which kind of 
carbon filament—bamboo, parchment, or cotton-thread—has the 
longest life: they are simply presented as an interesting study of the 
candles per horse-power or units of work obtainable by different 
sizes ‘of carbon filament. To judge and determine the relative effi- 
ciency of the various forms of carbon filament would require careful 
experiments extending over many thousands of hours. As an 
interesting instance of what an incandescent light can do, the author 
made a test of a Maxim lamp, and got 660 candles for an expendi- 
ture of 1°74 heat units only, or quite as good as the mean of the 
arc lights; but unfortunately the carbon filament would not stand 
such a temperature of combined electric tension for more than a few 
minutes. ‘There are great hopes in further economy and durability 
of their incandescent lamps entertained by the different manufac- 

Mr. Swan has stated that his lamps had stood 1,300 hours in 
ordinary work at his factory, many of them without breaking. It 
would be a good thing if the makers would mark on their lamps the 
electromotive force or difference of potential required to work them 
at a certain candle-power, because it would facilitate the fixing of 
uniformity. | 

A shipbuilder in Glasgow, Mr. Mansell, finds that the curve for 
the fall of resistance was precisely similar to the speed curve of ships, 
and by working out the figures for the Swan lamps, 1 and 6, and the 
Edison lamps, he found the results to agree more accurately than 
given by the formula of the candle-power varying as the strength of 
the current. The formula from which the candle-powers were 
calculated was x = M c* (K = candle-power); but Dr. Higgs. 
qualified it very properly by pointing out that, in order to be quite: 
right, the resistance and electromotive force should remain constant. 
Mr. Mansell has found that the relation between resistance and 
electromotive force is very approximately given by the equation— 


P= Elog.— ‘ar, 
where 


P is a constant quantity representing the power. 
E is the electromotive force in volts. | 

r is the resistance as found in the tables. 

‘a’? is a constant. 


= This is an extremely interesting plan, and it is only a variation in 
the battery or a narrower observation that disturbs the general 
accuracy arrived at. The equation resolves itself into— : 


logrp=lgE+ar; 


and using the electromotive force and resistance as found in the 
table for Edison lamps, the logarithm of the electromotive force 
+ ar = 96, and a = ‘0208. 


° For Swan’s lamp, No. 1, Pp = 1265 
9 9 No. 6, P = 1020 
Mr. Mansell has gone further, and has produced the formula 
kK = 3 (log N + log P — log r — ar), by which, having two tolerably 
correct observations, he is able at once to tell what would be the 
candle-power at any other point. A reference to the drawing will 
show how near the calculations agree with the actual observations. 
The author stated that in his tests he always ry an Ayrton and 


’ Perry’s galvanometer in circuit as a check against deflection, and he 


found it extremely handy to test by an ammeter. 

In the discussion which followed the reading of Mr. Jamieson’s 

aper, 
. Mr. J. E. H. Gorpon remarked that the tests showing the amount 
of candle-power produced by a given horse-power in incandescent 
carbon were no doubt extremely important, but in the cases given 
there were ne data as to the length of life of the lamps. Any solid — 
cunductor could be made to give any number of candles per horse- 
power, so long as it was not disintegrated by temperature; and. 
makers of lamps were not fairly dealt with if comparisons were made: 
with lamps subjected to a temperature they were not intended for 
without allowance was made for it. The important point to know 
was not the efficiency of a lamp at an arbitrary temperature, but of 
its efficiency at a temperature at which the maker was prepared 
to guarantee that the lamp should stand for 1,000 hours, and would 
provide a new one if it broke down earlier. 

Prof. W. E. Ayrton, F.R.S., said the experiments made by Mr. 
Jamieson were of great interest to him, because he and Prof. Perry 
were engaged last year in making a number of similar experiments, 
but in which no account was taken of the resistance of the carbon 
when the lamp was not giving any light. His experience agreed 
with that of Mr. Jamieson, that the resistance of the carbon under 
incandescence was remarkably constant when a light of low candle- 


power was obtained. With a lamp of about 10 candles the resistance 


was 35 ohms, and a lamp of 51 candles had a resistance of 33 ohms. 
In results recently published would be found particulars showing 
that a Maxim lamp, which gave 178 candles, had a resistance of 
23 ohms, while the same lamp at 418 candles had a resistance of 21 
ohms. Very little change of resistance occurred after an appreciable 
light was obtained; ¢.g., a lamp at 435 candles had a resistance 
of 23 ohms, while at 1,000 candles the resistance only went down to 
22°5 ohms. In Maxim incandescent lamps he had obtained as many 
as 1,100 and 1,249 candles per horse-power. In comparing the 
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_candle-power of arc lights as against incandescent lamps, it was 


necessary to bear in mind the loss of power given out by the dynamo 
against that given to it; for in the measurements of arc lamps the 
horse-power consumed in the engine was given, whereas in the case of 
the incandescent lamps Mr. Jamieson had given the horse-power con- 
sumed in the lamps themselves. This would cause the incandescent 
lamp to be about one-half or three-fourths as good as the arc lamp. 
He did not see the necessity for the resistance coil referred to by Mr. 
Jamieson. Possibly greater accuracy was thereby obtained, but in 
his opinion it was sufficiently accurate to take two observations— 
for electromotive force (E) and for the current (c). Then the resistance 


was given by the formula 2 = =, whereby complication of apparatus 


was avoided. In resistance coils through which powerful currents 
were sent, it was necessary to frequently check their value by the 
Wheatstone Bridge, as many errors were liable to be introduced by 
assuming that the resistance of the coil in use was anything like the 
figure marked on it by the makers. Even the thick platinum wire 
resistance coils, made by some makers for employment in the electric 
light, had been abandoned so far as accuracy was concerned, because 
it was found that the wire did not cool with anything like sufficient 
rapidity, and that the resistance varied. In his experiments, the 
curves for candles per horse-power showed that for low power the 
Maxim was far lower than the Swan, but that was no comparison 
of the merit of the respective lamps; because if the power were 
increased, the Swan would certainly be destroyed, while the Maxim 
would go to a high candle-power with increased current. . 

Mr. JAMIESON, in reply, said his tables showed results for as high 
candle-power as could be obtained with the available: electromotive 
force. Of course the candle-power was a question of temperature, and 


if a co-efficient for the decrease of resistance of carbon during incan- — 


descence could be obtained in a similar way to the co-efficient obtained 
for the temperature of metals, such as copper and platinum, it would be 
most useful. The resistance wire referred to by Prof. Ayrton was tested 
accurately by the Wheatstone Bridge, and it was carefully insulated 
in such a manner as to cool quickly. It was bare, and the maximum 
current was never as much as two ampéres, and the duration only a 
few seconds at a time. The galvanometer employed was a dead beat 
one, and would stop in 24 seconds with five vibrations. | 

A vote of thanks was passed to Mr. Higgins and Mr. Jamieson for 
their papers,’and the meeting adjourned until the 23rd inst. +.» 


CORRESPONDENCE. 


TO CORRESPONDENTS. 


No notice can be taken of anonymous communications. Whatever 
is intended for insertion must be authenticated by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 


Correspondence should arrive not later than Tuesday morning if it is 


desired to appear in the following number. 


THE ACTION OF THE TELEPHONE. 
To the Editor of Tue Evectricat REVIEW. 


SIR,—In some recent numbers of your periodical the 
question was raised about the possibility of a microphone 
transmitting articulated sounds by make and break. Now, 
I think this question, whether a microphone acts by make 
and break, or simply by the variations of pressure on the 
contact points, can be solved experimentally by very simple 
means. 

Before I give my experiments, let the following be clearly 
understood. Let us join in one circuit a battery, a tinfoil 
condenser and a telephone. The quantity of electricity that 
will be stored up in the condenser depends upon the electro- 
motive force of the battery. If this latter diminishes, there 
will be a flow of electricity from the condenser back to the 
battery. If, on the other hand, the electromotive force 
augments, the battery will send a current to the condenser, 
the charge of which thus becomes stronger. Both currents 
will pass through the telephone. Thus every variation of 
the electromotive force will be audible, or, which comes to 
the same, every change in the charge of the condenser will 
be heard in the telephone. Now, the greatest change that 
can be made in this charge is effected by making and 
breaking the circuit. By breaking, the charge at once 
becomes zero, and by closing the circuit the charge is again 
made up. ‘Thus a make-and-break microphone, 2.e., a 
Reiss transmitter, will give sound in the telephone notwith- 
standing the presence of the condenser. A simple variation 
in the resistance of the line will, on the contrary, have no 
effect at all on the charge of the condenser, and therefore 
will not be audible in the telephone. 

Now, a Theiler microphone, without its induction coil, 
is joined in circuit to a low resistance telephone (some sixty 


ohms) and a Bunsen cell. If somebody speaks at a distance 
of ten centimetres from the mouthpiece of the microphone 
the telephone speaks as articulately, and almost as loud, as 
when the Theiler is used in the ordinary way, e., with its 
induction coil. If now a paraffin condenser is joined in the 
circuit all sound immediately ceases. If the words are 
spoken close to the mouthpiece the sounds in the telephone, 
when the condenser is taken away, are much louder, though 
somewhat jarring. As soon as the condenser is placed in 
the circuit the sound immediately ceases. The condenser 
consisted of forty sheets of tinfoil of twelve by six centi- 
metres, isolated by paraffin paper. 


Melodies sung into a Reiss transmitter, such as is used” 


for experiments with the musical condenser, were very 
clearly heard in the telephone when the condenser was in 


circuit. Speaking in one telephone was heard very clearly 


in a second telephone when the same condenser was placed 

in the line. | 
The above experiments seem to me to prove that the 

Theiler microphone acts by variations of pressure, and not 


by make and break. 
J:. W. GILTAY. 
Delft, April 12th, 1882. 


THE SUBMARINE SCHOOL OF TELEGRAPHY. 
To the Editor of THE ELECTRICAL REVIEW. 


SIR,—As an old student at the School of Submarine 
Telegraphy, &c., in Hanover Square, you will perhaps per- 
mit me to reply to the queries of your correspondent, Mr. 
Chas. Hayleton. 

I can confidently testify to the advantages offered by this 
institution, advantages which are if anything understated 
in the prospectus. I have lately had the pleasure of inspect- 
ing the new premises in Princes Street, which have been 
fitted up to meet the demand for competent men made by 


‘the electric light and telephone companies, and the fact that 


students from this school are in great demand by these 
companies speaks volumes for the practical character of the 
instruction given in these, comparatively new, branches of 
the profession, while in the older branches of telegraphy, 
&¢., the school has long been recognised by the leading 
companies. Yours truly, 


KINGSLAND, A.S.T.E. 
London, April 18th, 1882. 


NOTES. 


On THE ELECTROLYSIS OF DisTILLED WATER.—By M. 
D. Tommasi.—Many physicists have doubted the possibility 
of decomposing water, chemically pure, by means of a 
current. M. Bourgoin affirms that water is not an electrolyte, 
the substances mixed with it to increase its conductivity 
being only decomposed. ‘The experiences which I have made 
prove the contrary—1.e., that water may be decomposed even 
by the current of a very feeble battery, provided that the 
heat disengaged by this battery is at least equal to the heat 
absorbed by the water on being decomposed into its elements. 
—Comptes Rendus. 


On THE Heat Due r0 MAGNETISATION.—By M. Pilleux. 
—I have been able to heat to above 200° C. the iron core of 
an electro-magnet by causing it to be traversed by the 
alternating currents of a Méritens machine. I have sub- 
stituted for the iron core cores of non-magnetic metals, 
differing in conductibility when the heating was no longer 
produced. By operating with iron and steel at different 
degrees of temper, I have found that the coercitive force of 


the nuclei increases their heating when they are frequently » 


magnetised and demagnetised. The heating of electro- 
magnets, considerable in certain cases, must therefore be 
ascribed not to induction currents but to magnetisation. 
The coercitive force will then take the same rôle as the 
resistance to the passage of electricity when a wire is heated 
by the current of a battery.—Comptes Rendus. 
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RESEARCHES ON THE PASSAGE OF ELECTRICITY THROUGH 


. RAREFIED AIR.—By M. E. Edlund.—In a former memoir I 


have collated and compared the researches made by different 
physicists on the passage of electricity through rarefied gases, 
and I have sought to show that a vacuum is a conductor of 
electricity, or that it opposes an insignificant resistance to 
the propagation of the latter. This result is in flat contradic- 
tion wjth the opinion generally received, according to which 
the vacuum is a perfect insulator. If an electric current is 
unable to traverse the Torricellian vacuum, this is not 
because the vacuum is itself an insulator, but because there 
exists, at the point of passage between the electrodes and the 
rarefied gas, an obstacle to the propagation of electricity, 
which obstacle increases in proportion as the air is rarefied. 


«As soon as the air is sufficiently rarefied, this obstacle becomes 


so powerful that the current is unable to overcome it and to 
traverse the rarefied air. According to this method of inter- 
pretation, it is not the rarefied gas which is the obstacle to the 
passage of the current, but the hindrance must be sought at 


the point of passage between the electrodes and the rarefied 


gas. If it were possible to introduce the current into the 


vacuum without the aid of electrodes, it would be transmitted 


without difficulty. The experiments hitherto made on the 
passage of electricity through rarefied gases tell in favour of 
this explanation. Several physicists have been led to conclude 
that there exists a special hindrance to the propagation of the 
current at the point of passage between the electrodes and 
the rarefied gas. But they have not understood the nature 
of this obstacle, and as little have they sought to prove that 
the greatness of the obstacle increases with the rarefaction 
of the gas. | 
If r is the obstacle to the propagation of the current 
existing at the point of passage between the electrodes and 
the gas, 7, the electric resistance in a column of gas of the 
length of unity, and / the distance between the electrodes, 
7 + 7,1 will be the sum of the resistances which the elec- 
tricity must overcome in passing from one electrode to 


the other. Of these two terms, 7 augments continually in 


proportion as the gas is rarefied, whilst during the same 


time 7, is constantly decreasing. From a judicious interpre- 


tation of the experiments made, especially those of Hittorf, 
it results that the increase of one of these quantities and 
the decrease of the other will continue until the gas has 
arrived at the greatest rarefication which it is possible to 
obtain by means of the mercurial pump employed. In 
space void of air, 7 has a value so great that it is impossible 
for the current to overcome it. If the current cannot 
traverse the vacuum it is not because the valve, 7, of this 
resistance has become too great, but because r has increased 
so as to become insuperable. Many properties of gases with 
respect to the passage of electricity show that this interpre- 
tation of the resistance which they oppose to the propaga- 
tion of a current is the only correct view. : 

I have in my earlier memoir announced the opinion that 
the chief obstacle encountered by the current at the surface 


of passage between the electrodes and the rarefied gas is due — 


to an electromotive force producing a current in an opposite 
direction to the maincurrent. I have shown experimentally 
that this is the case, and that when the rarefication has 
reached a certain limit this force augments continually if we 
rarefy further. 

My present researches confirm the results to which I have 
been led by examining the results of other physicists. The 
maximum presented by the intensity of the current at a 
certain pressure of air when a current traverses a space of 
rarefied air is not due in any manner, as generally supposed, 
to the circumstance that the resistance, 7, /, of the air pre- 
sents a minimum at this pressure and increases gradually 
with the increase of rarefaction, but to the fact that it is 


represented by a sum, e + 7, J, which possesses then its 


minimum value. If we continue to rarefy, 7, / continues to 
decrease, whilst e increases continually. Everything concurs 
to make us admit that a vacuum opposes a very feeble 
resistance to the passage of electricity. We may then, 
without the use of electrodes by induction from a distance 
or by friction on the surface of a tube in which the air has 
been sufficiently rarefied to render impossible the passage of 
a strong induction-current between the electrodes, determine 
an electric movement considerable enough to produce a 
development of light. But this could not be the case if a gas 
highly rarefied or a vacuum was an isolator.—Comptes Rendus. 


A New Use For THE ELECTRIC Ligut.—A shocking 
accident took place on Easter Sunday on the Rax Alp, near 
Peyerbach. Three young men and one young lady went up 
a high peak, and one of the party ascended higher than the 
rest in order to find the right path. On his return he was 
astonished to find that his companions had disappeared, nor 
has anything been heard or seen of them since. The sur- 
vivor, with the help of a guide, was searching the whole 
night for his missing companions. The electric light was 
also employed, but without avail. 


THe Exectric Licut AT RICHMOND.—At a meeting of 
the Select Vestry held on the 4th April the Electric Lighting 
Committee presented a report in which they stated that they 
had held several meetings, and had also visited the exhibition 


_ at the Crystal Palace, and seen the working of the electric 


light at South Kensington Museum, the Guildhall, and 


various railway stations and public streets in London, where 


it was in use. They had also applied to the authorities of 


several places where the electric light had been adopted, for 


information as to its working and cost. The committee, 
whilst feeling that the electric light is probably the light of 
the future, and that from the competition of the electric 
lighting companies some opportunity might arise before long 
to make an experiment in the town without much risk or 
cost, were not able to recommend any immediate steps being 
taken to introduce the light into Richmond. At the same 
time they suggested that at the approaching Easter Vestry 
the committee should be reappointed for the purpose of 
watching the progress made, to collect and ascertain the 
results of electric lighting in other towns, and submit the 
same to the Vestry. The report was adopted. 


Tue Epison Exxcrric Ligut.—The City Press says :— 
“The sexton of the City Temple is to be congratulated on 
the excellent way he manages the building under his charge. 


On Thursday the electric light was used for the first time at 


the popular free concerts, and as the last song was about to 
be sung the entire building was for an instant thrown into 
a state of darkness by the engine breaking down. Before, 
however, the audience had time to be alarmed into a panic, 
the gas, which, with commendable forethought, had been 
lighted, was turned up, and what might otherwise have been 


a serious catastrophe was averted.” 


Tue Crysraz Parace Execreican 
attendance at the Crystal Palace on Good Friday and 
Easter Monday was in excess of any previous Hastertide. 


This was doubtless owing to the. attractions of the electric 
light. 


ARMATURE FOR DyNAMO-ELECTRIC MACHINES.—Patent 
No. 255,137. Filed in the United States of America Patent 
Office, November 14th, 1881.—By George H. Brown. — 

Brief.—The core of the armature has a section cut out, 


leaving a space, through which the separately-wound bobbins 


may be slipped to place them on said core. The ends of 


the core are dovetailed, and a section correspondingly dove- 
tailed completes the ring. Before placing this section in 


place a bobbin is slipped thereon to complete the annular 
series of bobbins. 


Claim.—1. An armature for dynamo-electric machines, 
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consisting of a ring, the ends of which are secured together 
by a removable key, and of a series of bobbins placed 
thereon, tke sides of which overlap the cores of the bobbins, 
so as to interlock with wooden or other diamagnetic discs 
constituting the sides of the armature, substantially as 
shown and described. 

2, A ring or band for holding the bobbins of the arma- 
ture of a dynamo-electric machine provided with a remov- 
able key or section, whereby the placing of the bobbins on 
said ring or band is facilitated, and they are more readily 
removed therefrom to obtain access to and replace burned 
or destroyed bobbins, substantially as shown and described. 

3. An armature for dynarao-electric machines, consisting 
of a ring or band provided with a removable key, a series 
of bobbins the cores of which are composed of two or more 
bars of soft irom joined together, so as to have intervening 
air-spaces, and two discs or sides, said parts inclosing or 
forming an air-chamber which communicates with the 
external air, whereby during the revolution of said armature 
air will be drawn into said chamber and circulate into and 
through the air-spaces in the cores of the bobbins or sec- 
tions, substantially as shown and described. | 

4, In a ring armature, the combination of the following 
elements, viz., a bobbin holder or ring provided with a 
removable key, a series of bobbins the cores of which are 
composed of a series of soft iron bars slightly separated 
from each other to form air-spaces, diamagnetic perforated 
discs or armature-sides, and an intervening air-chamber, 
substantially as shown and described. 

5. An armature for dynamo-electric machines, composed 
of a series of bobbins the cores of which are formed of a 
series of bars secured together to form intervening spaces, 
_ each of such bobbins having two sides or ends projecting 
beyond the remaining sides or ends of its core, and a ring 
provided with a removable key and means for securing the 
same to said ring, substantially as shown and described. 

6. The bobbin or section, A, the spool or core of which is 
composed of a series of soft iron bars with intervening air- 
spaces and enlarged or extended ends, c ©, having flanged 
edges, substantially as shown and described. | 


7. The bobbin or section, A, having core, A’, composed | 


of bars, a a, and ends, c ©, and provided with central slot 
or recess, A*, substantially as shown and described. | 

8. The bobbin or section, A, having core, A’, composed 
of a series of bars with intervening spaces and of side plates, 
cc, the ends of which project beyond the core, A’, sub- 


stantially as shown and described, and for the purpose set — 


forth. 

9. The combination of ring, D, key or bar, E, bobbins or 
sections, A A, and sides, F F, recessed or slotted at ff, sub- 
stantially as shown and described. 

10. An armature-bobbin ring or band provided with a 
removable key carrying a bobbin, whereby when said band 
is filled with bobbins its ends are locked by the insertion 
therebetween of said key, and at the same time completes 
the continuity or consecutiveness of the bobbins, substan- 
tially as shown and described. : | 


Tue GERMAN UNION TELEGRAPH Company. — The 


ceremony of opening traffic on the German Union Telegraph 
Company’s Cable, for direct telegraphic communication 
between Germany and America, was arranged to take place 
at Emden—its point de départ—on the 22nd inst. (to-day.) 
Dr. Stephan, Imperial Postmaster-General, has kindly con- 
sented to preside on the occasion. The cable runs from 
Emden to Valentia, where it is connected with one of the 
Anglo-American wires. 


LIGHTING THE Crry.—At the meeting of the Commission 
of Sewers last Tuesday 


Mr. Peebles moved, ‘‘ That it be referred to the Streets Committee: 
lst. To make inquiries of the public authorities or others who have 
been conducting experiments with the various improved apparatus 
and lamps for the lighting of streets by coal gas, as to their efficiency, 
cost fixed complete, cost of repair and maintenance, consumption of 
gas, and cost of lighting, compared with that of the former system 
of street gas lamps and with the electric light in that district of the 
City where it has been the most economically effected. 2nd, To con- 
sider the practicability and expediency of this Commission laying 
down or acquiring by purchase or otherwise within this City, con- 
ductors for the transmission of electricity for street and private 
lighting, or other purposes, with power to consult electricians thereon, 


and upon the best method of doing so, and also upon the desirability 
of thus arranging this City in electric sections, to permit of such 
being periodically let by tender to electric light companies, with 
facilities for uniting any sections. 3rd, To consider the desirability 
of this Commission acquiring, within this City or elsewhere, sites or 
premises for permanent stations for the machinery and plant required 
for the production of electricity to supply this City; and to report 
fully to this Court at their early convenience upon these various 
points, and any others incident thereto. 


In his remarks the speaker said that the public would 
no longer be content withthe way in which our streets. 
have up to the present been illuminated. After a few words 


on the recent improvements in gas lighting, Mr. Peebles 


said— 


If this Court should decide in favour of lighting by electricity, I 
cannot but think it would be most unwise and productive of unneces- 


_ sary inconvenience to the public to allow various companies to go on 


laying conductors in their own way, and with probably peculiarities 
that might render them unsuitable for any other system, thus practi- 
cally giving them a monopoly of any particular district, or at all 
events placing all other competitors at a disadvantage. I think a 
well-studied system would be’ infinitely preferable, and I feel assured 
it would be constructed and maintained much more economically. 


Mr. Peebles very properly suggested that the Committee 
should consult electricians on.such matters, and that the 
responsibility of advising. the Commission should not rest 


solely upon Colonel Haywood, the City Engineer. In regard 


to the powers held by the Commission, he said— 


T am unaware whether this Commission possesses the power ta 
supply electricity, but if not I would remind you that in the event of 
my motion being acted upon, the authority for putting it into execu- 
tion will be provided ready to your hands in the Board of Trade’s 
Electric Lighting Bill, so that neither expense nor delay need arise 
upon that score, and my scheme would enable you at any time to 
take the production of electricity into your own hands upon any 
short notice you would agree upon, instead of waiting seven years as 
contemplated by the proposed new Act of Parliament. 


In the discussion which followed, 


Mr. Innes said it was unnecessary to pass the first resolution, as 
Mr. Peebles could get all the information from the engineer’s report. 
The second question had been referred to the Streets Committee, and 
the third question was embraced in the inquiry now before that 
committee, as to what arrangements could be made for lighting 
private houses. | | 


This amendment having been seconded, it was carried by 
a large majority after Mr. Peebles had again spoken. 


A New CaBLe.—According to intelligence from Tunis, 
the expeditionary columns operating in the south of Tunis 
are to be assisted in their communications by a submarine 
cable, which will be laid along the coast from Djerba. _ 


THE SOCIETY oF TELEGRAPH ENGINEERS AND OF ELEc- 
TRICIANS.—At the next meeting of the Society of Telegraph 
Engineers and of Electricians, which takes place at 25, 
Great George Street, S.W., on Thursday, April 27th, at 8 
o’clock p.m., a paper will be read “ On Attraction and Re- 
pulsion due to Sonorous Vibrations, and a Comparison of 
the nem with those of Magnetism,” by Mr. Augustus 
Stroh. | 


REWARD FOR ELECTRICAL SERVICES.—We extract. the 
following from the Malta and Mediterranean Review :— 
“We are delighted to hear that the Chevalier Edward 
Rosenbusch received on Easter Eve, through the Italian 
Consul-Gèneral, the insignia of the Order of Saint Maurice 
and Saint Lazarus, which decoration was conferred upon our 
enterprising and energetic fellow-citizen by his Majesty King 
tp? aa During his long stay in Malta the 
Chevalier Rosenbusch has introduced amongst us electric 
clocks and bells, the electric light, telephones, the electric 
pen, and many other novelties which would grace the first 
cities of the civilised world.’ We may add that the 
Chevalier Rosenbusch is the representative of the “ Brush ” 
electric light in Malta. 


THE ELECTRIC LIGHTING BILL.—In another portion of 
this issue will be found some remarks on the above subject, 
to which we call the attention of our readers. We also 
desire to express our willingness to make the correspondence 
columns of the ELECTRICAL REVIEW a means of thoroughly 
discussing the subject, and therefore invite criticism on all 
or any parts of Mr. Chamberlain’s bill. 
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Tue Ciry AND GUILDS or LONDON TECHNICAL COLLEGE. 
—Mr. J. Perry, M.E., has been elected to the Mechanical 
Engineering chair of the above College in Finsbury. The 
department of engineering will, it is expected, be complete 
and ready for the reception of students at the opening of the 
new college in September next. | 


Tur Auromaric TELEGRAPH Company, Limrrep.—This 
company has opened offices at 4, Warnford Court, Throg- 
morton Street, from which they distribute home and foreign 


Stock Exchange intelligence and market reports by automatic 


instruments to subscribers. 


HENLEY’s Parent OzOKERITED CoRE.—We have received 


from Henley’s Telegraph Works Company the following cer- 
tificate of tests on a length of the patent core. It gives us 


great pleasure to insert this, as it fully bears out the favour- — 
able opinions we have on several occasions expressed con- 


cerning the merits of this material. The accompanying 
sketch shows the arrangement of the cables in their different 
tanks as tested by the Russian authorities. ! 


: 

| ex 

| | 


Water at 7 5° Fahr. Water boiling. — Broken Ice. 


CERTIFICATE, No. 1,563. 
| November 28th. 
We the undersigned, according to an order given to the Cronstadt 


Fortress Artillery, dated September 18th, No. 261, examined a sub- 


marine cable presented by A. J. Rousseau, telegraph engineer, and 
found that the cable was two versts long, that the metal (iron wires) 
was perfectly good for the purpose it was intended for, that the 
armature was well made and offered a great resistance (breaking 


strain), that the insulating material was not the same as specified in — 


the contract, viz., Chatterton’s compound and gutta-percha, but a 
new material presented by A. J. Rousseau, which was found to be 
perfect as an insulatot, that none of the different sorts of cables 
known have yet stood such severe tests as that presented by A. J. 
Rousseau. That the tests for insulation were made at a temperature 


pha. from ice to boiling water and gave thoroughly satisfactory 
results. 


To guarantee the above facts we append our signatures. 
(Signed) Starr CAPTAIN, IVANOFF, | 
Conseiller du Collège Petroff, 
| Captain IVANOFF. 


To certify the above signatures, the Commander of the Cronstadt 
Fortress Artillery. 


(Signed) Cotonen LEVANEFSKY, 
(Signed) ADJUTANT, Starr CAPTAIN BECH. 


Cronstadt Fortress, 28th day of September, 1881. 


TELEPHONIC RECEIVING INSTRUMENT. — Patent No. 
254,642. Filed in the United States of America Patent 
Office, July 26th, 1881.—By W. B. Hale. 

Claim—1. In a telephonic receiving instrument, the 
combination, with a diaphragm which is fixed at its centre, 
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but capable of vibrating at its perimeter and between its 
perimeter and centre, of an electro-magnet having its core 
fixed at one end, and mechanical means for transmitting 
motion from the other end of said core to the margin of the 
diaphragm when said core is caused to expand by the influence 
of electric currents, substantially as described. 

_2. In a telephonic receiving instrument, the combination, 
with a vibratory diaphragm having its centre confined, of an 
electro-magnet having its core provided with an extension 
impinging against the margin of said diaphragm and arranged 


magnetic bearing of such gradient.”’ 


King.) Dated April 17. 


to cause the same to vibrate in response to the action of the 
core under the influence of electric currents traversing the 
coil of the magnet, substantially as described. 

8. In a telephonic receiving instrument, the combination, 
with the vibratory dia mn ie of an electro-magnet having 
a tubular core mr with an extension impinging against 
the margin of said diaphragm, a rod having one end secured 
to the centre of said diaphragm and passing through the 
tubular core of the magnet, its other end being fixed, and a 
suitable stop for the end of the core opposite to that next the 
diaphragm. | 

4, The combination, with a suitably-supported concave 
diaphragm, of the tubular core of an electro-magnet arranged 


to bear against said diaphragm, a rod extending from the 


apex of said diaphragm through the core of the magnet, and 
arranged to hold the centre of the diaphragm in a fixed posi- 


_ tion with relation to the core, substantially as described. 


5. The combination, with the vibratory diaphragm, of an 
electro-magnet having a tubular core, one end of which is 
provided with an extension bearing against the margin of 
said diaphragm and the other end resting against a magneti- 
cally inert support, a rod secured to the centre of said 
diaphragm and extending through the tubular core of the 
magnet, and arranged to hold the centre of the diaphragm in 
a fixed position with relation to the core, substantially as 
| | 


NEW COMPANY REGISTERED. 


Lieut Trust, LIMITED.—Capital £2,000 in 
£1 shares. Objects : To deal in the stocks, shares and 
other securities of companies formed for the use and deve- 
lopment of electricity. Signatories (with one share each) : 
C. Berry, 265, Gresham House; J. J. Fleming, 51, Mary 
Villas, Clapton Park; P. B. Oppenheim, 82, Gresham 
House ; D. W. Money, 91, Cook’s Road, Kennington Park; 
N. Schnorrenberg, 11, Enfield Road North, De Beauvoir 
Town, N.; 8. T. J. Shoolbred, 3, Chancery Road, Herne 
Hill; and C. F. Baillie, 23, Crosby Hall Chambers. Re- 
gistered without articles of association, on the 12th inst., by 
Smith, of Gresham House, Old Broad Street. | 


NEW PATENTS—1882. 


1726. ‘ Electrical apparatus for signalling on railways.’’ E. Tyer. 
Dated April 12. | 


1727. ‘ An automatic current director for electric machines.” W. 
Fisner. Dated April 12. 


1747. ‘Dynamo-electric machines.” D. A. CHERTEMPS and L. 
Danvev. Dated April 12. | 

1755. ‘‘ An improved method of, and apparatus for, ascertaining 
the gradient of any internal or external surface, together with the 


P. JENSEN. (Communicated 
by E. F. MacGeorge.) Dated April 13. (Complete.) 


1760. ‘ Construction and arrangement of dynamo or electric cur- 


rent producing machines.” J.B. Rocers. Dated April 13. 


1769. ‘‘ Secondary batteries.’’ J. H. Jonnson. 
by C. A. Faure.) Dated April 13. 


1774. ‘* Improvements relating to electrical circuits, and apparatus 
for use with such electrical circuits.’ A. Muiexean. mmuni- 
cated by J. A. Briggs and F. Kinsmon.) Dated April 14. 

1787. ‘ Dynamo-electric and electro-dynamic machines.” B. H. 
Antitt. Dated April 14. 


1794. ‘‘ Means or apparatus for generating currents of electricity.”’ 
E. L. Votce. Dated April 14. 


1803. ‘‘ Improvements in the method or process of manufacturin 


incandescent lamps, and in tools or apparatus therefor.”” A. R 
Leask. Dated April 15. 


1821. ‘‘Manufacture of silicious copper and silicious bronze, 
particularly suited for making electric conducting wires.’”’ J. E 
Mewsvuen. (Communicated by L. Weiller.) Dated April 17. 


1822. ‘Electric lamps.”’ A. S. CaurcH. (Communicated by J. 


(Communicated 


1830. ‘‘ Mechanism used for transporting goods and passengers b 
the aid of electricity.”’ F. J Dated Le 17. d 

1850. ‘‘ Improvements in negativing or destroying the effects of 
induced currents in telephone lines, and in the means employed 
therefor.”” KR. D. Dated April 18. 

1851. ‘‘ Insulated supports for the communicating wires of tele. 
phones.’’ C. Curroys. Dated April 18. 

1853. ‘‘ Transmitting and receiving apparatus for printing tele- 
graphs.’” W.J. Buexsine. Dated April 18. 

1862. ‘‘ Electrical railways or tramways and carriages, cars, or 


vehicles therefor.”” T. J. ForD. (Communicated by T. A. 
Edison.) Dated April 18. 
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7: ABSTRACTS OF 
PUBLISHED SPECIFICATIONS, 1881. 


3599. ‘Electric lamps.”’ CHartes Lever. Dated August 18. 
8d. Fig. 1 is a front elevation of an arc lamp constructed according 
to one part of the invention ; E is an electro-magnet, and a the arma- 
ture, and ¢, c!, the poles; the section of the latter is by preference 
flat or square for the convenient fixing of the electro-magnet to 
flanges on the brass box or frame, }, by means of the nuts, »; Lis a 
piece of insulating material, such as wood or vulcanite, and servin 
conveniently as a base plate for the frame, J, and parts attached 
thereto. To this plate, 1, are also fixed the binding screws, 8, B!, 
and the frame, F, ing the lower carbon holder, T, with its carbon 
rod or pencil, c!. tT! is the holder for the upper carbon, c, and is 
made to pass through the bosses shown on the upper and lower part 
of the brass box, à; the holder, t!, may be prolonged through the 
armature, A, if desired. a, a!, are the regulator armatures, which 
are bars of iron having each a hole through for the reception of a 
pivot or fulcrum pin, », p!, the said pivots being eccentrically 
arranged as to the length of the bar, The pivots, y, »!, have their 
bearings in a cross bar, py”, fastened to the two sides of the box, à; 


s, s!, are two curved springs fastened at their ends to the armatures, . 


a, a’, by means of screws, 7. (Fig. 2 is a separate perspective view of 
one of the regulators.) vp, P!, are two polarised screws inserted 
through the pole pieces, c, c!, and are magnetised when the current is 
flowing through the electro-magnet, E, E; s?, s*, are set screws 


inserted through the sides of the box, b, and serving to keep the 


armatures, a, al, within the proper range of attraction of the 
polarised screws, P, Pr! ; these screws, s°, s*, should be so set that the 
carbon holder, T!, will slide freely by its gravity between the two 
springs, s, s', of the armatures, a, a1; w, w, w, w, are the connecting 
wires. The action of this lamp is as follows :—The current entering 


Fic 2 


‘at the binding screw, B, passes from thence through the coils of the 


electro-magnet, E, E, then through the upper carbon holder, T!, and 
the carbon rod, c, through the lower carbon rod, c!, and holder, 1, to 
the second binding screw, B!, or vice versä. When, however, the 


current flows through thecoils of the electro-magnet, £, £, the screws, 


p, Pl, are polarised or magnetised, and will consequently attract the 
armatures, a, al. and the springs, s, s!, being arranged eccentrically 
to the axes, on which the armatures, a, a!, are pivotted, will impinge 
on the sides of the upper carbon holder, T!, and will therefore by this 
eccentric motion raise the carbon rod, c, and so display the voltaic 
arc, the length of which is adjusted by turning the polarised screws, 
Pp, P!, in one direction or the other, as may be required. But as the 
resistance of the arc will increase as the carbons are consumed, the 
current flowing through the coils of the electro-magnet, 5, E, will 


decrease, consequently the electro-magnet and polarised screws, P, Pl, | 


will gradually lose their magnetism until a point is reached, when 
the force which gravitation exerts on the upper carbon holder, 1’, 
will overcome the force exerted by the polarised screws, P, P!, on the 
armatures, a, a'!, tending to keep the upper carbon rod, c, raised, and 
the carbon holder, T!, will therefore be lowered. But immediately 
this takes place the electro-magnet, £, E, and polarised screws, P, P!, 
will regain their magnetic power, because the resistance of the arc 
will have diminished, and therefore the carbon rod, c, will again be 
raised to the distance regulated by the polarised screws, P, P!, and 
these two actions will continually take place until the carbons are 
consumed. Should the current be interrupted from any cause what- 
soever, the upper carbon, c, will instantly be brought into contact 
with the lower carbon, c!. 


3635. ‘‘ Electric light.’? Taeopore Tugini. Dated August 20. 2d. 
Consists in bringing independent molecules of carbon, in the form 
of gas, into the space between the electrodes where the electric 
arc is produced, thereby augmenting the carbonic matter which 
forms the arc. (Provisional only.) 


3650. ‘‘Electriclamps.”’ Gustav Prannxucne. Dated August 22. 
The principal object of this invention is to protect and preserve the 
burner against deterioration or gradual destruction by oxidation or 
otherwise. For this purpose, and instead of inclosing a so-called 
incandescent burner in a vacuous globe as heretofore, it is enveloped 
in a transparent mass or body, such as glass. (Provisional only.) 


3655. ‘Division and regulation of electric currents.” R. E. 
Dunston and Gustav PFANNKUCHE. Dated August 22. 6d. Consists 
in the application of the principle of the solenoid to the division and 
regulation of an electric current or currents, as, for instance, that 
used for the production of the electric light. The main or a branch 
current or currents will circulate in the helices of the solenoids, and 
the suction thus exercised on their cores or plungers will vary as the 
strength of the current varies, and the motion thus produced is 
employed to throw resistances in or out, and so regulate the current 
or currents as required. 3 


3668. ‘Electric lighting apparatus.” W. R. Lake. (A communi- 
cation from abroad by T. A. Connolly, of America.) Dated August 23. 
6d. Relates to improvements in electric lighting apparatus and per- 
tains specially to the arc-light system, in which two or more lamps are 
arranged in circuit and supplied from a common dynamo-electric ma- 
chine or generator. The main object of the said invention is to provide 
means whereby, should the current passing through any one of the 
lamps be interrupted, the circuit will still be maintained through the 
other lamps without loss or obstruction. In the fig., a, A!, designate the 
frame-bars of the lamp attached to the plates, 8, 8! : these plates sup- 
port the tubular magnets, c, c!, intended for feeding the positive and © 
negative carbons, carbon-pencils, D, D!, which pass through the 
hollow centres of the said magnets. The insulated wire, d, of the 
magnet, ©, is in circuit with the main conductor through the binding 
post, c, and also with the iron of the magnet or with any other 
suitable conducting medium which will lead the current from the said 
wire through the clamps, g!, g!, into the positive or upper carbon 
pencil, The shank of the binding post, c, sustains a pivoted |_-shaped 
arm, e, to which is connected a retracting spring, e?, that normally 
maintains the said arm in contact with a pin or stud, f!, connected 
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with the metal frame-bar, a. The depending portion of the said arm, 
e, is provided with an iron armature, /*, termed a sub-armature, to 
distinguish it from the main armature of the magnet, c, and which, 
when the said magnet is energised, is attracted towards the side 
thereof so as to cause a break of contact between the arm, e, and the 
pin or stud, f!. Fr is the main armature of the magnet, c: this 
armature consists of an annular disc or plate of iron through the 
centre opening, in which the positive pencil, D, passes and is fed. 
Spring-clamps, g, g, extend upward from the surface of the said 
armature so as to grasp the pencil in the act of lifting the same after 
the current has been established. A non-magnetic metal plate, H, is 
arranged below the armature, Fr, and is supported from the magnet 
by adjusting screws, 4!, which pass through holes in the armature 
and are encircled above the said armature by cushioning springs, X°. 
The plate, x, is provided with the clamps or conductors, g!, g', which 
depend therefrom and touch or embrace the carbon near its point, so 
as to lead the current as near thereto as may be possible or expedient. 
The magnet, c!, its armature and supporting plate, are substantially 
the same as the magnet, c, and its appurtenances: the magnet, c!, 
has however the conducting clamps, g*, g?, above its top as shown, 
and the current is led from the clamps, g*, into and through the 
magnet wire, whence it is conducted to the frame-bar, a!. The 
lower magnet, c!, is insulated from the frame-bars, a, A!, by a 
suitable collar, 1. The operation of the lamp is as follows, that is to 
say:—A current entering the binding post, c, branches in two 
directions, one path being through the wire of the magnet, c, 
and thence into and through the carbons, and the other through 
arm, ¢, and the pin or stud, f!, and thence around through the 
lamp-frame. The exit for both currents is the same, that is to 
say, through the binding post, x. Now the magnet, c, becomes 
sufficiently charged by the current to attract the sub-armature on 
the arm, e, which breaks the circuit through the stud, f!, and causes 
the entire current to pass into the magnet wire and thence through 
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the carbon pencils, which being in contact initiate the light. Im- 
mediately the armature, F, is attracted by the magnet, the clamps, 
9, 9, are pressed against the carbon pencil by the shoulders, g*, of the 
magnet, so that the pencil is lifted a short distance to establish the 
arc, the lower magnet, c', is also energised at the same time, and 
the lower or negative pencil raised by the movement of the arma- 
ture and the action of the clamps, but owing to a difference in 
the adjustment of the respective plates, #, 1, by which the play 
of the armatures is controlled, the lower pencil is lifted only about 
one-half of the distance moved by the upper pencil. As soon as 
the distance between the pencils becomes too great to conduct the 
current the armatures fall, the pencils come together, and the arm, 
e, being retracted, touches the stud f!. Should there be any 
failure in re-establishing the arc from any cause, the other lamps 
in the circuit are not og out or otherwise injuriously affected, as 
the circuit is then made through the arm, e, as already stated. 


3696. ‘‘Electro-magnetic clocks and batteries, &c.”’ C. SHEp- 
HERD. Dated August 24. 6d. Has for its object improvements 
in electro-magnetic clocks and batteries for the same, and other pur- 
poses. The clockwork is driven or the gravity escapement actuated for 
a pendulum by the reciprocating motion of the poles of a permanent 
magnet in electro-magnetic coils, or of electro-magnetic coils near the 
poles of a fixed permanent magnet, also communicating thereby con- 
tinuous rotary motion to a fly-wheel or weights, so that the same shall 
revolve in equilibrium. The magñet or coils is or are suspended by a 
cord, a spring, or on knife edges. Fig. 1 is an elevation of electro- 
magnetic apparatus, according to the invention, for actuating the 
hands of clock dials and for driving the gravity escapement pendulum 
by which such dials are controlled. Fig. 2 is a side elevation of the 
same. Fig. 3 is a plan of the same. À is a permanent magnet car- 
ried on the arbor, 8, which is able to partially rotate or to oscillate in 
bearings or on centres or knife edges. The two ends, », s, of the 
said magnet vibrate, when the apparatus is in operation, within or 
partly within two electro-magnetic coils, c, c!, and are drawn into or 
impelled out of such coils according as the current traverses them in 
one direction or the other. Attached to the said magnet, or to the 
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arbor on which it is carried, is an arm or lever, », the outer end of 
which embraces or is embraced by a connecting rod, E, which is able 
to vibrate thereon in two directions. The other end of the connecting 
rod is connected to and drives a crank, F, on the rotary shaft, c. It 
carries a fly, H, which may either be a wheel or two or more-weighted 
arms. It is important that the fly should be exactly balanced, and 
stand in equilibrium in all positions. The motion of the magnet 
may be communicated to the wheelwork or mechanism in connection 
with the hands or with the pendulum, either from the arbor on which 
it is carried or from the crank shaft. In the latter case upon the said 
crank shaft there is fixed a pinion or other device, 1, for communicat- 


ing the motion as aforesaid. As shown in the drawings, this device. 


is à pinion with two teeth, fingers, or pallets, which gear into a 
toothed wheel, 3, corresponding to the escapement wheel of an 
ordinary clock; but other forms of mechanism might be employed for 
the purpose, such as a lantern pinion engaging with a crown wheel, 
a pair of bevel wheels, a pawl and ratchet wheel, or an escapement 
wheel and pallets. The wheel, J, is fixed to an arbor, from which its 
motion is reduced and conveyed in any suitable manner to the hands 
on the dial, or to the gravity escapement pendulum, or to both. 


3768. ‘‘ Automatic electric railway signalling apparatus.’? W. 
Morcan-Brown. (A communication from abroad by Oscar Gassett 
and Israel Fisher, of America.) Dated August 30. 10d. Relatesto 
that system of automatic electric railway signalling apparatus which 
consists in dividing the whole or the portion of the length of a line 
of railway in signal sections of any required or convenient length 
(which length corresponds to the minimum interval of space which 
it is desired to preserve between trains moving upon the same track), 
and in guarding each of said sections by a signal placed at or near 
the entrance of such section, which signal is actuated or controlled 
by electro-magnets included in electric circuits extending the entire 
length of the signal section to which it appertains, said eleetro- 


- automatically effected in a very gradual and progre 


magnets being in turn controlled through the electric circuit by a 


movable circuit closer attached to the train. 


3771. “Production of voltaic electricity.” AnrHur Banas. 
Dated August 30. 6d. Consists in conducting the “‘ pickling ’’ of 
iron and steel, so as to obtain therefrom voltaic electricity, which 
may be applied to any of the purposes to which voltaic electricity 
is or may be applied. rw 

3799. ‘ Electric lamps.’’ W. Crooxes. Dated August 31. 6d. 
Relates to the manufacture of the glass globes, &c., for incandescent 
lamps. | | 


3804. ‘Commutators for dynamo or magneto-electric machines 
and electric motors, &c.’’ PETER Jensen. (A communication from 
abroad by Thomas Alva Edison.) Dated September 1. 4d. The 
object of this invention is to produce commutators and brushes or other 
collectors for dynamo or magneto-electric machines, the surface con- 
tacts of which will have a very low resistance, so as to reduce the 
spark to such a degree that it will not burn the commutators or 
brushes. Thisis accomplished by amalgamating the face of the com- 
mutator and also the brushes, strips, wheels, or other devices used for 
collecting the electricity where they bear upon such commutator. 


3821. “Electric lamps or regulators.’’ A. L. Fyre and J. Mam. 
Dated September 2. 6d. Relates to an improved construction of 
electric lamp or regulator in which the feeding of the carbons is 
ssive manner, the 
action of the feed mechanism being controlled by the current and 
responding to the slightest fluctuations thereof, so that the interval 
between the carbons is maintained constant, and great steadiness of 
the light is insured. Fig. 1 is a vertical section through the 
mechanism of the regulator; fig. 2 shows a modification of the shunt 
solenoid. The action of the lamp is as follows:—The main current 


enters at the positive terminal, 1, passesround the solenoid, £, through 
the frame, a, to the rack rod, B, and upper carbon, thence to the 
lower carbon, returning by frame, x, which supports the lower 
carbon holder, and is insulated from the frame, a!, to the negative 
terminal, H. The attraction of the solenoid, E, for its core raises 
cage, ©, and rack rod, B, carrying the upper carbon, thus forming the 
arc. When the arc is at its normal length, practically none of the 


* current passes through the shunt solenoid or magnet; but when by 


the consumption of the carbons the resistance of the arc exceeds that 
of the shunt circuit, sufficient current passes through the latter to 
excite the magnet or solenoid, ¢, and so gradually lift the brake, f1, 
thus allowing the rack, 8, and upper carbon to descend by their own 
weight until the resistance of the arc is again less than that of the 
shunt circuit. The magnet, G, then ceases to attract its armature, 
and the brake is again applied and prevents the further descent of 
the rack, 8. Should the rack descend too far, the strength of the 
solenoid, E, is so much increased as to still further raise the cage, c, 
and separate the carbons to the proper distance. 
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3822. ‘Electric lamp or regulator.” ANTOINE Tusrnt. Dated 
September 2. The object of the invention is to automatically regu- 
late the distance between the two carbons according to the variations 
in the strength of the current, and to dispense with the mechanism 
generally used to feed up the carbons as they are consumed. (Pro- 
visional only.) | 

3832. ‘‘Machinery for winding or coiling wire upon annular 
armatures for magneto-electric apparatus, &c.”” W.R. Lake. (A 
communication from abroad by R. Haase and J. P. Recker, both of 
‘America.) Dated September 2. 6d. The object of the invention 
is to provide machinery for mg | and compactly winding wire upon 
annular or circular armatures. The machine by which this object is 
accomplished has a clamp adapted to be securely fastened to and 
surrounding’ the rim of the armature, a rim adapted to surround and 
revolve upon the clamp arms, one of which carries a spool or bobbin 
containing the wire, and the other a counterbalancing weight, and 
fastening, guiding, controlling, and driving mechanism. (Provisional 
only.) | 


3857. ‘* Perpetual electro-magnetic motor ! ! 1? Cyartzs LE 
Sueur. Dated September 5. Has for its object to utilise the 


attraction and repulsion of permanent magnets for obtaining motive 
power. (Provisional only.) 


3871. ‘‘ Dynamo-electric machines.”” H. A. Harsorow. Dated 
Sept. 6. 2d. Consists in causing an armature, the wire upon which 
is wound longitudinally in two or more separate coils, to revolve 
within and in the opposite direction to a soft iron ring or second 
armature external to, but inclosing it. (Provisional only.) 


3898. ‘‘ Apparatus for igniting gas for illuminating by means of © 
A. 


electricity, &c.”’ J. Hattam and J. Wars. Dated Sept. 8. 4d. 
Relates to arrangements for igniting jets of gas used for illuminating 
purposes, and consists in arrangements whereby the whole or a 
portion of the gas jets used in a room, building, or town can be 
rapidly ignited. Provisional only.) 


CITY NOTES. 


Broap STREET. 


THE EASFERN EXTENSION, AUSTRALASIA, AND 
CHINA TELEGRAPH COMPANY, LIMITED. 


‘THE seventeenth ordinary general meeting of the above company 
was held on Wednesday last in the City Terminus Hotel, Cannon 
Street, Mr. John Pender, M.P., chairman of the company, presiding. 
The Secretary re F. E. Hesse) having read the notice convening 
the meeting, and the minutes of the last meeting having been read 
and approved, the report (see Exectrican Review of April 15th) was 
taken as read. | | 
The Chairman then said: Gentlemen, six months ago when I had 
the pleasure of addressing you I had to announce the death of Colonel 
Glover, who had been connected with this company from its com- 
mencement as managing director. .I am sorry to say that I have 
another death to announce, that of the Honourable Mr. Massey, one 
of the first directors of this company. As a member of the board 
no man showed sounder judgment or a greater interest in the atfairs 
of the company. Being identified with it from its commencement, 
he continued throughout to show a similar interest. His large 
experience in India enabled him to prove to us a very valuable and 
efficient coadjutor. We deeply regret his loss. We made a promise 
to the body of shareholders when the fusion took place of the 
Australian with the Eastern Extension Company that we would by 
degrees reduce the number of directors. This we have carried out, 
and we only regret that the reduction should have taken place in the 
way it has done. Gentlemen, since I last addressed you we have 
completed a very important work, namely, the line from Singapore 
to Batavia. e suffered in our first cable by the action of the 
toredo, a small insect which we had very great trouble in contending 
against. I stated last time, when speaking of the circumstances 
attending the relaying of the cable laid down, which is covered with 
brass, that it was likely to resist the action of the toredo. I believe 
I was correct in what I then stated. It has been laid with perfect 
success, and its brass coating is successfully resisting the toredo. 
. Nearly the whole of the cable which this replaces we have 
recovered, and we shall reserve it as a duplicate system, which 
will secure at that portion of the line that continuous traffic 
_ which is so advantageous to this company. I may mention, 
looking to the fact of the interruptions which take place so frequently, 
that had we not our cable duplicated to Australia at the present time, 
‘we could not maintain the dividends which we continue to do. The 
interruption to one cable leaves us another cable to deal with, and 
the result has been that we are secure in our traffic, and consequently 
have been enabled, as I think our financial statement will show’ you, 
not only to pay you a respectable dividend, but to add very largely to 
our reserve, and at the same time, as you will find in this statement, 
we are laying this new cable out of revenue, and not out of capital. 
I think that must be considered, on the part of the shareholders, as a 
very satisfactory statement. Our system, with those small inter- 
ee which have taken place, has been working most successfully. 
e have some small extensions still to carry out, and I hope that we 
shall be able to carry them out also without adding to our capital. 
For pe it is very likely that we shall carry a cable from Hong- 
kong to Macao. Our directors are watching China very carefully, and 
80 far as I see the prospects there areencouraging. As you will observe 
from the accounts, the gross receipts for the half-year amounted 
to £205,963, as against £193,435 in the corresponding previous half- 
year, showing an increase of £12,528 for the half-year. The expenses, 
on the other hand, had decreased about £5,000 That is partly 


accounted for by a reduction of £4,000 in the cost of cable repairs 
during the past year. If we could only get rid of these repairs ; if 
we could lay up our steamers, we would be able to make even a 
better appearance than we do. The net revenue is £111,335 against 
£93,493 in the corresponding half-year of 1880, an increase of 
£17,841. If a comparison is made between the working of the 
whole of the past year of 1880, the result is equally satisfactory. 
The ss receipts during 1881 were £397,543 as against £366,453 
for i year 1880, giving an increase of £31,090. The actual 
working expenses during 1881 were £105,741, against £106,505 for 
1880, an increase for the year 1880 of £764. During the half-year 
an interim dividend of 1} per cent. was distributed, and another of a 
similar amount declared, which with a bonus of Is. per share payable 
on the 20th inst., make a total of 6 per cent. for the year 1881. In 
addition to that, we have added gage ( to the security of the 
property by laying this additional cable, and paying it so far out of 
revenue. We have paid £3,000 this year, besides putting past a very 
handsome sum to reserve. This cable, which I referred to, has been 
successfully laid, as I mentioned before, and is now doing good 
work. The cost was £95,000, but the cable taken up as reduced 
that to £64,000. I may mention that while we take as the valuation 
in our accounts, yet that cable which has been taken up will 
answer as a duplicate cable, and prove, I hope, valuable for a very 
considerable time to come. 

The balance of £51,876, whichremains after all claims have been 
met, has been carried to the reserve fund, which including that 
amount now stands at £276,203, or equal to 33% per cent. of the 
shares. I think, gentlemen, that we are doing wisely in increasing 
that fund. The moment we get that reserve fund to a point which 
makes us perfectly independent we will be prepared to lay a new 
cable in the event of its being required, and we will be enabled to 
go into the market with money in our pocket, and secure it at the 
cheapest rate possible. The idea which existed for a very long time 
that the life of a cable was ten years is being pretty much exploded, 
because we find that if we lay our cable in great depths of water, 
and pick it up and repair it as necessary, I dont know that I should 
have much hesitation in adding an additional ten years. At all 
events, so far as our present knowledge goes, we find that the heart 
of a cable when we lift it is just as good as on the day on which it 
was laid down. We have in this country been acting more or less 
in a speculative spirit hitherto as to cable companies. But we have 
year by year been gaining experience which enables us to state to 
you to-day with greater confidence than ever before that cables are 
really a most reliable property. That is a very important statement, 
and I trust that every year will still further increase our belief in 
the value of submarine cables as a property. We entered into an 
arrangement the other day with the Tasmanian Government for a 
reduction of tariff upon the cable between Victoria and Tasmania, 
and that reduction I am happy to say has proved a success, the 
traffic between these two colonies has increased, and given us about 
as large a return as we had at the higher rate (hear, hear). That 
is very satisfactory indeed, and I would only say that while most 
anxious to protect the interests of our shareholders and to give them 
a fair dividend, and put past such a reserve as will secure that 
dividend, that we shall at the same time always try to meet the 
wishes of our customers, and to increase our customers as much as 
possible by giving them increased facilities either in the way of 
reduced rates or any other facilities which may be equally beneficial. 
At the same time we shall always consider the shareholders of this 
company in the first instance. With these remarks I beg to move 
the adoption of the report. 

The Right Hon. Viscount Monck seconded the motion. 

Mr. Stokes said: We must all feel very grateful to hear such a 
splendid report as we have had to-day. I did not quite understand 
whether the Chairman said that the cables taken up were to be laid 
again at any one particular place. I would like merely just to ask 
that question. 

The Chairman: We have two or three cards to play just now in 
regard to that, and I think it is better that I should not state that 
publicly. We shall utilise that cable in such a way that by-and-bye 
we sr ri you will approve of it. It will not lie idle, you may depend 
upon it. 

Mr. Stewart asked whether the destructive insect spoken of had 
made its appearance in any other part of the world thau where these 
cables were laid? Were other cables liable to the same destructive 
agency 

The Chairman: I am sorry to say it has appeared at many points, 
though it has not been so destructive in any part of the world as it 
has been with us. I stated at the last meeting that this insect was 
costing us £7,000 or £8,000 a year, and therefore although our new 
cable cost us £60,000 we will be cheaply free from it at that price. 

Mr. Newton said he thought that the Chairman’s reply was not 
strictly correct; for he understood that the insect only attacked 
cables in tropical climates. (No, no.) He thought there would be 
no doubt that all new cables laid would be protected from its attacks 
as their new cable had been. Ne 

The Chairman said they had had their cable in action for four 
years, and had no fault to find with it. There was no doubt that 
the toredo was widely spread ; Sir James Anderson had stated that it 
was found even in the Atlantic. 

The motion was then put to the meeting and carried unanimously. 

The Chairman: The next resolution is that Alderman McArthur, 
M.P., who retires from the board by rotation, be and hereby is 
re-elected a director. 


The resolution was seconded by the Marquis of Tweeddale, and 
carried unanimously. 

On the motion of, the Chairman, seconded by Sir J. Anderson, it 
was also carried that George Garden Nicol, Esq., who also retired by 
rotation, be re-elected a director. 

On the motion of Mr. Starnes, seconded by Mr. Newton, it was 
carried unanimously that the retiring auditors, Mr. Henry Dever 
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and Messrs. Quilter, Ball and Co., be re-elected at an annual 
remuneration of 50 guineas each. | 

Mr. Newton offered a few congratulatory remarks on the fact that 
they were adding to their reserve at the rate of £80,000 a year. 

A vote of thanks to the Chairman was passed on the motion of 
Mr. Stokes, seconded by Mr. Rains, to which Mr. Pender briefly 
responded, and the proceedings terminated. 


THE ORIENTAL TELEPHONE COMPANY. 
On Wednesday the annual general meeting of the Oriental Telephone 


Company, Limited, was held at Cannon Street Hotel, John Pender, — 


Esq., M.P., chairman of the company, presiding. 

The Secretary (Mr. W. G. Hall) having read the notice convening 
the meeting, and the minutes of the previous meeting having been 
read and approved, the Chairman said he presumed the report (see 
Exectrricat Review, April 15th) would be taken as read. He proceeded: 
Before asking you to approve of the report, I have no doubt it would 


be of interest to you that I should give some little account of our pro- | 


ceedings since I last had the pleasure of addressing you. Four months 
ago we called you together for the purpose of confirming an amended 
agreement with the vendors of the patent rights and privileges of 
the company. I then gave you some short statement of the pros- 
pects of this company, and I am glad that I am in a position to-day 
to confirm all that I said at that time, and to give you an idea of the 
present position of the company. Before going into these remarks, I 
will merely make a few observations upon the accounts which are 
to-day submitted to you. Thecredit balance amounts to £4,000 0s. 9d. 
This sum represents amounts due for material and other charges not 
paid prior to the 31st December chargeable against the period embraced 
by the accounts. Preliminary expenses show £5,296 12s. 2d. The 
chief items comprised in which are, advertising, brokers’ commissions, 
legal expenses, stationery, &c. These amounts are moderate com- 
pared with the general statements I have seen in bringing other public 
companies before the public. Most of these accounts are, of course, 
not likely to be repeated. 'The debit balance represents amounts due 
to the company for sundry items for the period not covered up to the 
31st December. When I had the pleasure of addressing you last I 
_ stated that in Egypt we were making considerable progress. That 
was our first station. As you know, it not only takes time but expen- 
diture to introduce any novelty. But by a telegram received yesterday, 
which I will read to you, the official opening of the company’s offices 
is fixed to take place for Friday next. The prospects, it states, are 
excellent, and the line admirably constructed. The Khedive is taking 
great personal interest in the success of telephony, as well as in 
systems of electric lighting and telegraphing. I may mention that a 
further telegram states that we started in Cairo with 60 subscribers. 
In Alexandria, with a population of something like 150,000, and in 
Cairo, with a population of 600,000, there is no doubt, having tasted 
once the benefits of telephonic connection, that it is likely to spread 
rapidly amongst them. Statements have been made in regard to this 
PAT on f and other companies that they do not at once begin to pay 
dividend. You might just as well expect a cotton mill to pay a divi- 
dend when you lay the first brick. All this is a matter of mechanical 
construction, which has to be built up into the position to work, and 
from that working you then expect to get areturn. Wehave not been 
more than twelve months in existence, and part of the twelve months, I 
may say eight months of it, have been employed, particularly in India, 
in making arrangements with the government and in overcoming diffi- 


culties. Personally—I speak for my own part—I have attended very 


often at the India Office, and have had a great deal of trouble, but : 


fortunately the feelings and views of the government at home were 
strongly in favour of encouraging private enterprise in Calcutta. 
_ The result has been that all these difficulties which took eight months 
to overcome have been finally removed ; and as an illustration of our 
present position in Calcutta, I received a telegram some short time 
ago from Major Baring, financial head in India, who is very much 
interested in the progress of telephonic enterprise, in which he con- 
gratulates this Company and its Board of Directors on the efficient 
way in which that work has been constructed, and on the very short 
time in which it had been constructed; and so the prospects of the 
company appear likely to be beneficial to’the shareholders, as well as 
being beneficial to the public at large. We have now in Calcutta, by 
the last accounts, 92 subscribers; in Bombay, 61; in Alexandria, 
I may say we have 79; in Cairo, 60; in Madras, 23; in Hong-kong, 
15; in Shanghai, 16; in Honolulu, 187. Take the list and look to 
Bombay and Calcutta; and I trust that the next time I have the. 
honour of addressing you, I shall have to report our numbers there 
considerably increased. I speak as a business man and I speak with 
some little experience of telephonic connection. I went over during 
the holidays to see what I was told was perhaps the most successful 
system of telephonic connection in Europe, that is, at Antwerp. 
I saw in Antwerp, with a population of something like 150,000, 
a system there that had 800 subscribers, and I think one of the most 
perfect systems of telephonic working that I ever witnessed. It isa 
marked and decided success, andif the same mechanical talent is applied 
elsewhere, I expect very large results for telephonic enterprise. I have 
stated to you our prospects in Calcutta are now as good as I can con- 
ceive of. No place is better situated for a telephonic enterprise. It 
has a large mercantile element, constantly at work under a sun 
which prevents men from moving from their offices; and to these 
telephonic communication is suited particularly. Therefore I have 
no hesitation in saying that after a little time you will find the growth 
immense in this particular. I may at the same time say that the 
growth in.subscription is very large in proportion to the increase 
of expenses. We expect rather to cut down our expenses in future, 
because we have now to employ a rather higher class of men, men 
who are in the habit of receiving very high wages, for constructing 
the system. But everything being of the best kind, and the work 
being well done, is more likely to secure a much more certain return 
upon the capital invested. I have mentioned these facts in regard to 


Egypt and India, where I think our prospects are good. I may say 
that T received a telegram only yesterday which brings the following 
information from Madras, that the Government have arranged to 
connect five of the chief offices by our system, namely, the 
Government Office, the Chief Secretary’s Office, the Chief Engineer’s 
Office, and the Postmaster’s Department. This is a beginning of 
what will prove important to the company; for we all know that 
when the Government begins to use a system of this kind, all the 
mercantile men, and all, in fact, that can afford it, are sure to 
follow. From Bombay we hear that the chief mercantile firms have 
also adopted our telephone. It saves much time in labour and 
money.. The manager of one bank in particular said that owing to 
the introduction of the telephone he could render a very much 
better account of his work to the directors during the past year 
than he had been accustomed to do. Now, gentlemen, these 
remarks show pretty well the position we are in now, and that 
our success is only a matter of time. In regard to the question — 
of dividends, I have said that we are not yet a year in existence ; 
we have received moneys from various parts up to the present time. 
Our expenses have been exceeding our income, and till once those — 
exchanges are fairly at work and the numbers of our subscribers 

increased we cannot say much about dividend beyond this, that if 
we take the present position of this company, take the short time 
it has been in existence, and compare it with the companies estab- 
lished in England, we consider that we are very far ahead of any 
of them. The dividends paid by the United Telephone Company, the 
value of whose stock stands in the market at a very high price, were 
paid not out of earnings from their exchanges, but out of sales of 
their rights to other companies. Now we have not attempted to 
make any sales of the privileges which we hold in India, but I ex- 
pect before long, having established those important exchanges in 
the important centres of commerce, and looking at the number of 
places. which the government wishes us to extend our system to, 
that we will shortly adopt the principle which has been adopted in 
England of forming small companies who will pay us a certain sum 
for the privileges which we possess, and that we should also at the 


same time retain a certain interest in the working of these com- 


panies. That is the mode by which perhaps we can best extend our 
system in India, i.e., keep down our capital here, and make our 
extensions upon the creation of companies who will find capital to 
carry on those extensions. I mentioned the United Company just 
now, I may also mention the National Cor ;::1ny. Both these com- 
panies have been in existence a considerabiy longer period than we 
have been, and they were both in the position of not paying dividend 
out of earnings for some time after they started. ough I have 
received communications from some friends who are rather dis- 
appointed at no announcement of dividend, I think that reasonable 
men will agree that time must be given to develop a system of this 
kind. In America the development of the telephone has been extra- 
ordinary. As a matter of interest to you I might give you some 


_ idea of it by telling you that there are in New York 3,100 subscribers, 


Chicago, 3,500; Brooklyn, 400; Cincinnati, 1,800; Philadelphia, 
200; Buffalo, 1.100; Denver, 700; Boston, 1,600, and San Francisco, 
1,280. These figures show the growth of the telephone system in 
America. Well, when that system was established, there were no 
dividends paid for three years, and they have now got up to a point 
where they are paying a handsome dividend. These figures show 
what they are doing in America, and I cannot think our British 
merchants will be behind in using the telephone, more particularly 
when we regard the ease with which we can supply them. No 
country is better suited for telephonic connections than India and 
Australia, and China also where we possess our'rights. Now, taking 
the whole of our systems together up to the present, we have got 
533 subscribers, and we are told by telephone that 170 subscribers 
will be added immediately to the number I have just stated. 
other words, we have now about 700 subscribers altogether, and I 
can scarcely say that we have been working yet for more than three 
or four months, so that these figures very clearly show that our 
prospects are satisfactory. Speaking from my own point of view, 
and knowing something of the progress of electrical science as 
applied to telegraphs, I think the progress altogether, taking it as 
having been in existence for only three or four years is very mar- 
vellous. I think with these remarks I shall ask you to approve of 
the report, but before doing so I think it is right that I should refer 
to.two letters that I received on the question of the directors’ fees. 
Now, while I am a very strong advocate for paying directors a 
fair remuneration for the work that they do, I personally do 
dislike receiving fees when there is no return given to the 
shareholders in dividend. At the same time, the directors cannot be 
expected to carry out a work of this kind without being remunerated ; 
but I have suggested, and I believe the suggestion will be adopted 
by the Board, that we shall materially reduce the sum which we are 
entitled to receive by the articles of association until once the company 
is in a position to give a dividend to the shareholders (hear, hear). 
I must ask you, therefore, to leave that question in the meantime in 
the hands of the directors. er | for myself, and I think I may 
speak for two or three at the Board, I shall not receive one penny of 
fees till the company has become a success. I am a large shareholder 
myself ; I have put a good deal of money into it. I look upon it as a 
concern which will eventually fructify and give a considerable return, 
and when that return comes, I will be as ready as any man to ask 
you to pay me for labour and time (hear). With these remarks, I 
beg to move that the accounts up to the 31st December last, together 
with the directors’ report, be adopted. 

Sir Julius Vogel seconded the resolution. He said: After the very 
lucid statement made by the chairman there is very little for me to 
add. I would ask you to remember this, that we have a very large 
and wide field for the exercise of the company’s powers. When you 
consider the commercial benefits derived from the use of the telephone, 
and what must therefore be its progress in the countries in which we 
operate, you must come to the conclusion that our prospects are of 
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a most satisfactory character. The telephone at present has made, 
I would say, very small progress in Great Britain. In some parts of 
the country it is extensively used; but in London, considering its 
size and enormous amount of business transacted, it is comparativel 

little used. There are plenty of reasons to account for this which it 
is not necessary to go into; but I may say that in this country there 
has been a rivalry to some extent between the telephone and telegraph 
interests, and a great deal of litigation, and in the city, where ground 
is so valuable, there is nag age in the way of getting way-leaves. 
In Germany and America the telephone has progressed to an extent 
that proves to my mind that it must become an article of household 
use in all civilised countries, and I am quite sure, that in the East, 
where the climate is so hot, and where it is so important to save 
exertion, where commercial activity is so great, the use of the tele- 
phone must become very general, and our prospects are, therefore, very 
satisfactory. I think it is also important to recollect this, that 
although there is no dividend this year, yet the shares that have been 
taken up by the shareholders are entitled to not only a preference but 
a cumulative preference over the vendors’ shares to the extent of six 
per cent. | 


Mr. Bennoch said that he quite concurred in the statement made 


as to the difficulties of new companies, and therefore that it was 
unreasonable to expect a dividend at once; but he should like to ask 
one question, whether the directors had satisfied their minds in regard 
to the precise number of shares that ought to be taken up by the 
various cities in which their operations were introduced before their 
expenditure would be met by their income. Would it take 2,000 
or 3,000, or 5,000 subscribers in order to cover fixed expenditure ? 
With regard to the directors’ fees, he thought that the labourer was 
. worthy of his hire, and that when gentlemen of position determined 
to go into a matter of this kind, and would venture their capital in it 


at the same time, he thought it would be perfectly safe to leave it in 


their hands. 

Mr. Bladen said there was one point in the chairman’s speech not 
alluded to. At the extraordinary meeting it was anticipated that the 
call of 10s. per share would be amply sufficient for the purposes 
contemplated under their new arrangements. It would be satisfac- 
tory to know, that. no further call was probable, at all events till a 

The Chaiyman: In the first place I believe that at the present 
moment our income already about meets our ,expenditure (hear, 
hear). I almost shadowed that forth in the remark I made to-day 
—increase. of returns would increase in a very much larger per- 
centage than the-expenditure. I think I also stated that the ex- 
penditure now is high because we have a higher class of men to 
work. I made a remark the last time I addressed you which I may 
recall. I have, as probably most of you know, a deep interest in 
submarine telegraphy throughout the world. I mentioned then 
that had it not been for my belief in electrical progress, and that I 
_ might materially benefit, this company from the position I hold in 
connection with the telegraph companies, and also benefit the tele- 
graph companies by bringing telephonic connection into our great 
centres of commerce, I should not have taken the interest in 
it that I did. We have had large expenses in connection with 
the payment of a high class of men. When our concern is working 
well, our electricians will have nothing to do. Their time will then 
be on their hands, and we shall utilise that time to some extent in the 
scientific and electrical departments of the telephonic system through- 
out the world. I mention this to show that we will effect a con- 
siderable reduction of expenditure in the Oriental Telephone Com- 
pany in countries where we have electricians at present. We are 
now negotiating for taking up a very important system, which it is 
just as well for me not to name till we have once secured our object ; 
for if it were known we were dealing with it there might be com- 
petition. Therefore it is better that I should simply say that we 
are arranging to take over in paying condition certain concerns. 
They should cost us nothing to establish ; we pay a certain sum and 
take over that concern with a certain income. If we can carry that 
principle out, I do not expect that we will require to call upon the 
shareholders at the present time. One thing I can assure you of, 
we shall make no calls or engagements of a nature that would 
involve a large increase of capital without consulting our share- 
holders on the subject. As regards India, I have merely to say 
that we are now being pressed by the government to open telephonic 


exchanges in other towns. We have commenced operations in the © 


three presidency towns, and arrangements have also been made to start 
exchanges in Kurrachee ; and the government has been urging us 
to extend our operations to other leading cities, being apparently 
convinced of the reality of our system. To do this effectually it may 
be requisite to increase our capital; and there are two ways of 
increasing it; either by making calls here, or by endeavouring to 
form companies in India to work in connection with us. 

The motion was then put to the meeting and carried nem. con. 

Mr. Bennoch moved that Messrs. Deloitte, Dever, Griffiths, & Co., 
be appointed auditors for the current year at a remuneration of 100 
guineas per annum. 

Mr. Newton seconded the motion, which was carried unanimously. 

The Chairman said that there was present a gentleman, Mr. Samuel 
Hubbard, who was specially conversant with American telephony, 
and probably the shareholders might like to hear a few remarks from 
him. (hear, hear). 

Mr. Hubbard said that he had been connected with telephony ever 
since its first commencement in 1877. He had visited most of the 
exchanges in the northern part of the United States, and he could 
say this, that he knew of no exchange in existence in America that 
had paid a dividend under two years; most of them indeed were 
about three years in doing so. As illustrative of the spread of the 
telephone, he might say that in 1880 he went down to Honolulu with 
a subscription-list of 45 subscribers. They thought that about 60 
would be the limit, but as soon as the exchange was opened they 
could not put them in fast enough, and now they had in that island 


al 


of 3,000 inhabitants 187 subscribers. He thought that such a fact 
spoke volumes for the future of the telephone in suc countries as 
China, India, Japan, and South America. 

Mr. Bladen, seconded by Mr. Dewing, moved a vote of thanks to 
the chairman and directors, which was carried nem. con. : | 

In responding, the Chairman said that nothing would be wanting 
on their part to render the company not only thoroughly satisfactory 
to the shareholders, but also x ed beneficial to the general public. 
They might depend upon it that the telephone would become a very 
important means of communication not only in commercial but also 
in political and social life. He looked for a largé increase in tele- 
phonic communication not only in England but throughout the 
world. England was really far behind in this matter, but she was 


_ developing rapidly. The National Company had last year 1,087 


subscribers and this year 1,510, while their own company had in four 
months got about 700, and he expected before he again met them to 


report a very large increase indeed. | 


THE INDO-EUROPEAN TELEGRAPH COMPANY, 

LIMITED. 
Tue directors’ report, to be presented at the ordinary general 
meeting to be held on the 29th inst., states that the company’s 
revenue from all sources for 1881 amounted to .£100,101 8s. 8d., 
showing an increase of £1,369 13s. 9d. The expenses were 
£47,377 Os. 5d., showing an increase of £913 12s. 5d. After 
charging £10,498 15s. 11d. percentage upon profits payable : to 
Messrs. Siemens under their maintenance contract, taking credit for 
the balance brought over from last year, £862.7s. 1d., and deducting 
income-tax there remains the sum of £42,500 16s. 6d. From this 
amount the interim dividend of £10,625, already paid, has to be 
deducted, and the directors have determined to place £8,000 to 


the credit of the reserve fund, thus leaving a net balance of | 


£23,875 16s. 6d. to be dealt with. It is satisfactory to the directors 
to be enabled to propose the declaration of a dividend for the last six © 
months of 17s. 6d. per share, making with the interim dividend 
already paid 6 per cent. for the year, and a bonus of 10s. per share, 
both free of income-tax. The balance, £500 16s. 6d., will be carried 
to the eredit of the current year. The company’s claim against the 


Russian government is still under consideration. The board have 


introduced the system of assurance approved by the shareholders at 
the last meeting for the encouragement and benefit of the staff, and 
the result is satisfactory. The exceptional cases not covered by it 
can be met under the wording of the resolution in another manner. 
Messrs. Siemens Brothers have given notice to terminate, on the 
31st July next, the existing contract between them and the company 
for the maintenance of the company’s line. The board have been in 


‘negotiation with Messrs. Siemens Brothers and Company, Limited, | 
who represent the former firm of Messrs. Siemens Brothers, for a 


new contract, but the negotiations not having led to an agreement, 
the company have made arrangements to maintain the line by their 
own servants. The directors have reason to believe that this change 
will work satisfactorily. : 

During the total interruption of the Eastern Company’s cables — 
last year, when one of the Indo-European duplicate cables in the 
Persian Gulf was simultaneously interrupted, the whole of the 
business with India, the Straits Settlements, China and Australia 
was for some time satisfactorily accomplished over the Indo- 
European line upon one wire only. From this circumstance it will 
be apparent to the shareholders that when all the four lines of the 
two companies are working, which is ordinarily the case, the means 
of communication are far in excess of the requirements of the 
business. This company’s direct working between this country and 
India was stopped for a considerable period last year owing to the 
breakage of the Lowestoft-Norderney cable belonging to the Pestal 
Department ; the Eastern Telegraph Company, however, carried the 
whole of the business satisfactorily, and owing to the joint-purse 
arrangement, both during this and the former interruption, violent 
fluctuations in receipts were averted. An unusual number of the 


' cables between this country and the Continent and elsewhere were 


almost simultaneously broken and damaged by ships’ anchors during 
the latter part of last year, and their repair was considerably delayed, 
more especially by the carelessness of fishing craft. The delays and 
impediments to communication occasioned became very noticeable, 
and the inconvenience and loss sustained were so considerable, that 
the necessity for legislation for the protection of cable property 
became obvious. A public measure to effect this purpose is now 
promised. Your directors, in concert with the other telegraph 
companies, have done their best to further this important result. 
The directors much regret to state that their valued colleague, 


Mr. W. H. Barlow, on account of his numerous and. increasing 


professional engagements, has felt compelled to resign his seat at 
the board. The directors have elected Mr. C. W. Earle, a gentle- 
man experienced in telegraph business, to fill the vacancy thus 
created. Mr. Weaver has been appointed official director in place of 
Mr. Barlow. The following directors retire by rotation and offer 
themselves for re-election: Colonel James Holland, chairman, and 
H. H. Meier, Esq. The auditors, Messrs. C. F. Kemp, Ford and Co., 
public accountants, also retire and offer themselves for re-election. 

THE GERMAN UNION TELEGRAPH AND TRUST COMPANY, 
Limrren.—The report of the directors of this company states that the 
total receipts during the 12 months amount to £12,968 1s. 6d., which, 
with a balance of £139 12s. 11d. carried forward from last account, 
make a total of £13,107 14s. 5d. The working expenses for the same 
period amount to £565 9s. 1d., leaving a balance of £12,542 5s. 4d. 
Out of this amount an interim dividend of 5s. 9d. per share was 
distributed on the 21st of January last, and the directors recommend 
the payment of a further dividend of 6s. 9d: per share, making 
a total distribution for the year of 12s. 6d. per share, free of 
income-tax, or at the rate of £6 5s. per cent. per annum, leaving a 
balance of £11 0s. 4d. to be carried over to the next account. 
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1. Electric Power Meter 


SPECIAL WIRES FOR OYNAMO 


AGENTS=E. as: DELEVINONE, MARTEL, PARIS) 


DALSTON 


| MANUFACTURER OP. 


AND ALL ACCRA FOR 


THE DOUBLE INDUCTION MOTOR FOR SEWING MACHINES Le. 
‘Insulators, and other Stores. 


_ AYRTON & PERRYS 


for Electric Light. 
Measurements. 


FÊLEPHONE 


Electrie Signals for fines, Houses, Ships, 


and Neville Inttruments for Railways, 
Cotton covered Wires; Rubber cévered wires: for Electric Signals ; Biectric i 


ight Leads, 


Continous Band Lightning 
AYRTON & PERRY'S 
Pynamometer Coupling. 
| à Photometer 


Ammeter. 
Ohmmeter. 
Voltmeter. 


THE GOWER-BELL 
SPEAKING TELEPHONE. 


“As adopted by 


Her Majesty's Government. 


ELECTRIC LIGHT LEABS,. GUTTA-PERCHA, 
COTTON, SILK COVERED WIRES. 


INDIA- RUBBER, COMPOUND BRAIDED 


MACINTOSH HOMERTON, 


‘ELECTRICAL WIRE. 
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‘Warehouses : 108 & 100: CANNON: STREET, LONDON, 6. 


MANUFACTURERS 


Subterranean, and Acriak: 
WIRE —India-Rabber and: Gutta-Perche covered in all gauges. 
Resistance Coils, Sie homeon's and 1 other Galvanometers, Condensers; Testing 
MAMUPAOTUBEBS FOR GREAT BAITYAIN, IRELAND, AND THS OF THE 
| ATED BATTERY, whith has received the most fesanpable reports from the Postal 
éminent Telegraph and is now in use hy the Post Offlos and 
inglish and Continsnta iways. Asa Battery for egraphio purposes it is undoubtedly pre-eminent. Al 
| other kinds of Batteries also mannfactured. Ebonite Cells, Carbon Piatés, &o 
YNSULATORS, Poredlain, Brownware, &c. 
Of THR Most IMPLOVED APPARATUS FoR RAILWAY BLOCK-SIGNALLING: 


| SEWAPHORE WEPEATERS, “LIGHT” INDICATORS, AND WALKER'S “ PASSENGER AND GUARD” COMMUNICATOR. 


THLEGRAPH STOBES AND APPARATUS OF BVBRY DESCRIPTION, 


"TORPEDO APPARATUS. 


THE INDIA-RUBE EA, GOTTA-FHERCHA, AND TRLEGRAPH WORKS COMPANY (Limited) 
3 i Manufacturers of a Complete Syster of Torpedoes for Harbour and Coast Defence, and of the 


“SILVERTOWN PATENT FIRING BATTERY. 


A, Constant Battery for Mining and Blasting 2 urposes:, | 
ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of: TELEGRAPH LUNES. 


MANUFACTURERS OF 


 VULCANISED INDIA RUBBER. 


Carriage Mats. 
‘INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


T ra Rubber and Canvas Steam Pachins—Round, Square, and Sheet. 


INDIA RUBBER MACHINE DRIVING BANDS, 


| GARMENTS AND PA BRICS : 


“Cost, Cay Lesgines, Helmets, Knee Wrappers, Diving Dresses, Sheetin for Hoxpitala, Water. and Air Proof Beds, 
Pillows, Cushions, Bottles, Baths, Lite Belts, © as. Bags, 


EBONITE. 
Not affected by Vinegar or Hydrochloric or Acetic Acid. 


| | Speaking Tubes, Mouthpieces. Sheet and | 
Battery Cells. Pi Surgical Appliances. 


Photographic Articles. | 


‘GUTTA-PERCHA, 
Belting, Buckets, Bosses for wine: ‘Spinning, &e. 


Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE, 


London Office—106, CANNON STREET, E.C. 


217 ..; | Dixon Street. 15, St. Andrew Strest. | 
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as Sheet, Don Springs, Washers, Æ#heel Tyres, cord, Tubing, © and Door and. 
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